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Placement  of  Topics  in  Arifhnu 


Grade  3 

Grade  4 

Number 

System 

Meaning,  reading,  writing  1-,  2-,  and  3-place  numbers 

Money  numbers  to  $9.99;  meaning  of  0 

Ordinals  through  "twentieth”;  Roman  numerals  through  XII 

Meaning,  reading,  writing  4-,  5-,  and  6-place  numbers 

0,  a number  and  a place-holder;  rounding  to  nearest  10 

Ordinals  through  "thirtieth”;  Roman  numerals  through  L 

Addition 
of  Whole 
Numbers 

Meaning  and  maintenance  (facts  with  sums  to  18) 

Ways  to  express  addition;  order  of  addends;  adding  0 

A.  of  2-  and  3-place  numbers  without  and  with  carrying 

Column  A.;  check;  table  of  81  A.  facts 

Relation  of  sum  to  addend;  term  "sum" 

Reteaching  meaning  of  addition  (sums  to  18) 

Maintenance  through  oral  and  written  practice 

Meaning  of,  and  practice  in,  addition  of  4-place  numbers 
Recognizing  and  using  term  "addend" 

Estimating  sums 

Subtraction 
of  Whole 
Numbers 

Meanings  and  maintenance  (facts  with  minuends  to  18) 

Ways  to  express  subtraction;  subtracting  0;  0 as  remainder 

S.  of  2-  and  3-place  numbers  without  and  with  borrowing 

S.  when  0 is  in  ten's  and  one's  places;  term  "remainder" 
Relation  of  remainder  to  minuend;  check;  table  of  81  S.  facts 

Reteaching  meanings  of  subtraction  (minuends  to  18) 
Maintenance  through  oral  and  written  practice 

Meaning  of,  and  practice  in,  subtraction  of  4-pIace  numbers 
Terms:  "minuend,"  "subtrahend,”  "remainder,"  "difference" 
Estimating  remainders 

Multiplication 
of  Whole 
Numbers 

Meaning  of  multiplication;  relation  with  addition 

Ways  to  express  multiplication;  term  "product” 

Facts  for  2's  and  2;  3's  and  3;  4's  and  4;  M.  by  1 or  0 

Pairs  of  M.  facts;  whole  stories  (M.  and  D.) 

M.  of  2-  and  3-place  by  1-place  number  with  carrying 

Money  numbers;  check 

Reteaching  meaning  of  multiplication;  maintenance 

Multiplication  facts  involving  4,  5,  6,  7,  8 and  9 

Terms:  "multiplicand,"  "multiplier,”  "partial  product” 

Relation  of  product  to  multiplicand;  estimating  products 

M.  of  2-place  by  2-place  number;  of  4-place  by  1-place 
Shortening  partial  products;  check;  table  of  81  M.  facts 

Division 
of  Whole 
Numbers 

Meanings  of  division;  relation  with  subtraction 

Ways  to  express  division;  term  "quotient” 

Facts  with  divisor  or  quotient  2,  3,  4,  1;  check 

Pairs  of  D.  facts;  whole  stories  (M.  and  D.) 

D.  of  2-  and  3-place  by  1-place  number;  money  numbers 

Reteaching  meanings  of  division;  maintenance 

Division  facts  with  divisor  or  quotient  4,  5,  6,  7,  8,  9 

D.  with  remainder;  use  of  R;  table  numbers  for  even  D. 

D.  of  2-,  3-,  and  4-place  numbers  by  1-place;  O's  in  division 
Terms:  "divisor,”  "dividend”;  table  of  81  D.  facts 

Relation  of  quotient  to  dividend;  estimating  quotients 

Fractions 
and  Mixed 
Numbers 

Meaning,  recognition,  reproduction  of  one  equal  part  of  object, 
group,  or  number 

Definition  of  a fraction  as  a number 

Fractions  used  with  measures  (i  in.  and  J in.  only) 

Meaning  of  number  below  fraction  line 

Relative  sizes  of  fractions 

Reteaching  meanings  of  unit  fraction 

Meaning  and  use  of  multiple  fractions 

Terms:  "numerator"  and  "denominator” 

Comparing  by  using  a fraction 

Comparing  sizes  of  fractions 

Equivalents;  meaning  only  of  A.  and  S.  of  fractions 

Geometry 

Recognizing  and  reproducing  simple  geometric  forms:  line, 
circle,  rectangle,  square 

Maintenance  of  ability  to  recognize  and  reproduce  simple 
geometric  forms 

Use  of  Literal 
Numbers 

Use  of  letter  n to  stand  for  missing  sum,  addend,  remainder, 
minuend,  or  subtrahend 

Maintenance;  use  of  letter  n to  stand  for  missing  product,  mul- 
tiplier, multiplicand,  quotient,  dividend,  or  divisor 

Measures 

Meaning  of  measures:  linear,  time,  weight,  dozen,  calendar, 
liquid 

Reference  measures:  finger  inch,  arm  foot,  arm  yard  or  body 
yard,  local  mile,  book  pound 

Reteaching  kinds  of  measure  and  tables;  maintenance 

Extending  reference  measures:  ton,  ounce 

Dry  measure;  temperature 

Changing  one  unit  of  measure  to  another 

Problem- 

Solving 

Meanings  of  A.,  S.,  M.,  D.;  likeness  of  groups 

Use  of  dots,  number  line,  and  pictures 

Differentiating  processes;  drawing  pictures  for  helpers 

Telling  why  problems  are  a certain  kind 

Making  problems:  from  pictures;  from  a story;  for  a process 
Recognizing  tricky  words;  telling  story  in  own  words 

Detecting  absurdities;  problems  with  missing  data 

Testing  answers;  relation  of  answer  to  numbers  given 

Problems  without  numbers;  using  measures;  oral  problems 

Maintenance  of  techniques  already  taught 

Estimating  sums,  remainders,  products,  quotients 

Summary  of  helps  in  problem-solving 

Meaning  and  use  of  average;  two-step  problems 

Detecting  mistakes  in  problem-solving 

Problems  with  extra  numbers;  checking  answers 

Using  a sales  slip;  using  a diagram 

Using  simple  charted  material 

Placement  of  Topics  in  Arithmetic  We  Need 


Grade  5 

Grade  6 

Number 

System 

Meaning,  reading,  writing  numbers  through  millions 

Rounding  whole  numbers  to  tens,  hundreds,  thousands 
Extending  meaning  of  number  system  to  right  of  one's  place 
Meaning,  reading,  writing  tenths  and  hundredths 

Counting  by  tenths;  by  hundredths 

Roman  numerals  through  M 

Meaning,  reading,  writing  numbers  through  billions 

Extending  meaning  of  decimals  through  millionths 

Counting  by  tenths;  by  hundredths;  by  thousandths 

Rounding  large  whole  numbers 

Rounding  mixed  numbers  and  decimals 

Roman  numerals  through  thousands 

Addition 
of  Whole 
Numbers 

Reteaching  meaning  of  addition 

Maintenance  through  oral  and  written  practice 

Addition  of  5-place  numbers 

Reteaching  meaning  of  addition 

Maintenance;  more  addends  in  column  addition 

Oral  and  written  practice 

Subtraction 
of  Whole 
Numbers 

Reteaching  meanings  of  subtraction:  oral  and  written  practice 
Subtraction  of  5-place  numbers 

Reteaching  meanings  of  subtraction 

Maintenance  through  oral  and  written  practice 

Multiplication 
of  Whole 
Numbers 

Reteaching  meaning  of  multiplication;  maintenance 

M.  of  3-place  and  4-place  by  2-place  number 

M.  of  3-place  by  3-place  number 

Multiplicand-multiplier-product  relationship 

Reteaching  meaning  of  multiplication;  maintenance 

Larger  products 

Division 
of  Whole 
Numbers 

Reteaching  meanings  of  division;  maintenance 

D.  of  5-place  by  1-place  number,  4-  or  5-place  quotient 

D.  by  2-place  divisor,  1-,  2-,  3-place  quotient 

Steps  in  division 

Use  of  term  "partial  dividend";  relation  between  M.  and  D. 

Reteaching  meanings  of  division;  maintenance 

D.  by  3-place  divisor  getting  3-place  quotient 

Short  division 

Fractions 
and  Mixed 
Numbers 

Reteaching  meanings  of  fractions;  maintenance 

Fractional  unit;  proper,  improper  fractions;  mixed  numbers 
Equivalents:  halves,  fourths,  eighths,  sixteenths:  halves, 
thirds,  sixths,  twelfths;  halves,  fifths,  tenths 

A.  and  S.  of  like-  and  unlike-fractions;  estimating  answers 
Remainder  in  D.  shown  in  fraction;  3 meanings  of  a fraction 

Reteaching  meanings  of  fractions;  maintenance 

M.  with  fractions  and  mixed  numbers;  cancellation 

Relation  of  product  to  multiplier  and  multiplicand 

D.  with  fractions  and  mixed  numbers 

Relation  of  dividend  to  divisor:  how  many  times;  what  part  of 
Three  relationships  in  M.  and  D.  with  fractions 

Decimals 

and 

Per  Cents 

Meaning,  reading,  writing  tenths  and  hundredths 

Equivalent  common  and  decimal  fractions 

A.  and  S.  of  tenths;  of  hundredths 

Decimals  on  a number  line 

Reteaching  meaning  of  decimals;  maintenance 

Meaning,  reading,  writing  smaller  decimals;  rounding 

A.  and  S.  of  thousandths  and  ten-thousandths 

M.  of  decimals 

D.  with  decimals;  short  division  with  decimals 

Three  relationships  in  M.  and  D.  with  decimals 

Graphs 
and  Scale 
Drawing 

Meaning  of  scale  drawing:  use  to  find  perimeter  and  area 
Meaning  of  graph:  pictograph;  bar  graph;  line  graph 

Reading  graphs;  scale;  terms 

Reteaching  meaning  of  scale  drawing;  of  graph 

Reading  and  making  picture,  bar,  line  graphs 

Use  of  scale  on  maps 

Geometry 

Maintenance  and  use  of  simple  geometric  forms 

Finding  perimeter  and  area  of  rectangle;  of  square 

Maintenance  and  use  of  simple  geometric  forms 

Maintenance  of  finding  perimeter  and  area 

Use  of 
Literal 
Numbers 

Maintenance  and  use  of  letter  n to  stand  for  missing  term  in 
processes  with  whole  numbers 

Use  of  n to  stand  for  missing  sum  or  minuend  with  fractions 

Maintenance  and  use  of  letter  n to  stand  for  missing  term 

Use  of  n to  stand  for  missing  divisor  or  quotient  with  fractions 
or  decimals 

Measures 

Reteaching  kinds  of  measures  and  tables;  maintenance 
Extending  reference  measures:  30  inches;  7 feet;  30  feet 
Extending  measures  of  time  to  century 

Perimeter  and  area  of  rectangle;  of  square 

Reteaching  kinds  of  measures  and  tables;  maintenance 
Extending  reference  measures:  5 lb.;  10  lb.;  100  lb. 

Exact  and  measuring  numbers;  cooking  measures 

A.,  S.,  M.,  D.  with  denominate  numbers 

Problem- 

Solving 

Maintenance  of  techniques  already  taught 

Using  fractions  and  decimals  in  problems:  using  a table 

Using  well-known  relationships 

Telling  which  answer  must  be  wrong 

Maintenance  of  techniques  already  taught 

Checking  decimal  problems  by  common  fractions 

Three  relationships  in  M.  and  D.  for  problems  with  fractions; 
with  decimals 

Placement  of  Topics  in  Arithmetic  We  Need 


Grade  7 

Grade  8 

Number 

System 

Maintenance  of  previous  number  meanings  and  practices  for 
whole  numbers,  fractions,  decimals 

Meaning  of  per  cents 

Maintenance  of  Roman  numerals 

Maintenance  of  previous  number  meanings  and  practices 
Notation  systems:  Egyptian:  Greek:  Roman:  Hindu-Arabic 
Decimal  system  and  others:  positive  and  negative  numbers 
introduced  by  use  of  thermometer  and  number  line 

Some  laws  of  our  system:  Order:  Grouping 

Addition  of 
Whole  Numbers 

Reteaching  meaning  of  addition 

Maintenance:  longer  and  wider  columns 

Reteaching  meaning  of  addition 

Maintenance  through  oral  and  written  practice 

Subtraction  of 
Whole  Numbers 

Reteaching  meanings  of  subtraction 

Maintenance:  subtraction  of  larger  numbers 

Reteaching  meanings  of  subtraction 

Maintenance  through  oral  and  written  practice 

Multiplication 
of  Whole 
Numbers 

Reteaching  meaning  of  multiplication 

Maintenance  through  oral  and  written  practice 

Reteaching  meaning  of  multiplication 

Maintenance  through  oral  and  written  practice 

Division  of 
Whole  Numbers 

Reteaching  meanings  of  division 

Maintenance  through  oral  and  written  practice 

Reteaching  meanings  of  division 

Maintenance  through  oral  and  written  practice 

Fractions 
and  Mixed 
Numbers 

Reteaching  meanings  and  processes  v/ith  fractions 

Maintenance  through  oral  and  written  practice 

Reteaching  meanings  and  processes  with  fractions 

Maintenance  through  oral  and  written  practice 

Decimals 

and 

Per  Cents 

Reteaching  decimal  meanings  and  processes:  maintenance 
Meaning,  reading,  writing  per  cents 

Equivalent  common  fractions,  decimals,  per  cents 

Three  types  of  per-cent  examples  and  applications  In  dis- 
count, commission,  interest,  increase,  decrease 

Rounding  and  estimating:  three  relationships  in  M.  and  D. 

Reteaching  decimal  meanings  and  processes:  maintenance 
Reteaching  meanings,  types  of  examples,  and  applications  in 
per  cents 

Maintenance  of  per  cents  through  practice 

Graphs 
and  Scale 
Drawing 

Reteaching  meaning  of  scale  drawing:  of  graph 

Reteaching  reading  and  making  graphs  (picture,  bar,  line) 
Harder  graphs  (fraction  symbols):  map  graph 

Divided-bar  graph:  circle  graph 

More  than  one  graph  on  same  axes:  per  cents  and  graphs 

Reteaching  meaning  of  scale  drawing:  of  graph 

Maintenance  through  practice 

Geometry 

Recognizing,  reproducing,  and  measuring  lines,  angles,  and 
geometric  forms:  circle,  triangle,  quadrilaterals,  pentagon, 
hexagon,  octagon 

Measuring  with  instruments:  ruler,  compass,  protractor 
Developing  relationships:  developing  formulas 

Reteaching  work  with  lines,  angles,  circles,  polygons:  for- 
mulas and  relationships  for  plane  figures 

Constructions:  similar  and  congruent  figures 

Solids  and  formulas  for  finding:  volume  of  prism,  cylinder,  pyr- 
amid, cone:  surface  area  of  rectangular  prism,  cylinder 

Business 

Usage 

Buying  through  mail-order  catalogue:  budgets 

Quantity  and  quality  buying:  cash  or  delayed  payment 

Checking  account:  interest  on  savings:  safe-deposit  box 

Savings  bonds:  sending  money  by  mail 

Operating  a business:  terms  used  in  business 

Money  and  its  uses:  business  ownership 

Investments:  banks:  stocks  and  bonds 

Borrowing  money:  promissory  notes;  mortgages 

Insurance:  social  security 

Taxes 

Use  of 
Literal 
Numbers 

Maintenance  and  use  of  letter  n to  stand  for  missing  number 
Use  of  letters  in  formulas 

Maintenance  and  use  of  letter  n to  stand  for  missing  number 
Making  equations 

Solving  formulas:  solving  equations 

Measures 

Reteaching  kinds  of  measures  and  tables:  maintenance 
Extending  reference  measures:  time  for  riding  one  mile 

Finding  area:  parallelogram:  rectangle:  square:  triangle 
Measuring  electrical  energy:  gas:  energy  value  of  food 

Meaning  of  volume:  time  zones:  tolerance 

Reteaching  kinds  of  measures  and  tables:  maintenance 
Extending  reference  measures:  100  ft.:  Isec.:  1 min. 

Majority,  median,  frequency,  mean,  plurality 

Metric  system:  length:  liquid,  dry,  square,  weight 

Ratio  and  proportion:  hypotenuse  and  square  root 

Problem- 

Solving 

Maintenance  of  techniques  already  taught 

Using  tabulated  material  and  maps 

Illustrations  of  errors  in  figuring 

Three  relationships  in  M.  and  D.  for  per-cent  problems 

Maintenance  of  techniques  already  taught;  3-step  problems 
Problems  using  ratios;  using  relationships 

Solving  problems  by  using  formulas;  bv  using  equations 
Problems  involving  business  usage 
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Working  in  a small  group,  and  using  concrete 
materials,  these  children  are  proving  they  are 
ready  for  new  work  in  arithmetic. 
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Introduction 

You  have  never  before  seen  an  arithmetic  man- 
ual like  this  one.  Leaf  quickly  through  the  Manual 
and  see  if  this  statement  is  not  true.  Note  the 
large  amount  of  help  and  the  variety  in  the  forms 
of  help  you  are  given.  But  note  this  also:  the  Man- 
ual is  no  mere  book  of  recipes  for  teaching  arith- 
metic. It  offers  practical  suggestions,  yes;  but  it 
goes  beyond  these  suggestions  to  explain  the  reasons 
for  them. 

There  was  no  need  for  a manual  of  this  kind 
twenty  years  ago.  At  that  time  arithmetic  was  gen- 
erally viewed  as  a tool  subject  or  as  a drill  subject, 
and  the  teaching  process  was  not  very  complicated. 
The  children’s  books  carried  the  burden  of  in- 
struction. These  books  told  the  children  what  to 
do,  showed  them  how  to  do  it,  and  gave  them 
plenty  of  abstract  examples  as  practice  to  develop 
their  skills.  Teachers  had  only  to  make  sure  that 
their  pupils  could  follow  directions,  and  then  as- 
sign textbook  lessons  and  correct  papers.  Perhaps 
this  description  oversimplifies  what  went  on  in  the 
typical  arithmetic  class,  but  not  by  very  much.  Be 
that  as  it  may,  the  description  is  quite  unacceptable 
as  an  account  of  what  is  to  be  done  with  arithmetic 
at  the  present  time. 

Arithmetic  is  no  longer  regarded  as  a textbook 
subject,  as  something  to  be  taught  intensively  for 
thirty  or  forty-five  minutes  a day  and  then  aban- 
doned for  some  other  unrelated  subject.  Instead, 
arithmetic  is  thought  of  as  something  which  per- 
vades the  whole  curriculum,  as  something  that  in- 
fluences thought  and  activity  throughout  the  day, 
both  in  school  and  out  of  school.  As  a consequence, 
arithmetic  is  too  extensive  a subject  to  be  put 
within  the  covers  of  a book,  no  matter  how  good 


the  book  is — and  the  demands  upon  the  teacher 
have  expanded  accordingly. 

Most  teachers  recognize  that  they  need  help  in 
dealing  effectively  with  the  new  arithmetic  pro- 
gram. This  is  so  because  theory  has  outsped  prac- 
tice. This  Manual  provides  a means  for  bringing 
to  you,  then,  the  newer  knowledge  that  has  become 
available  concerning  learning  and  instruction. 

Helps  Provided  in  the  Manual 


Organization  of  the  Manual 


Suppose  we  begin  by  noting  how  the  Manual  is 
set  up. 

Part  II,  which  follows,  is  intended  to  give  you 
an  overview  of  the  program  for  your  grade.  It  tells 
you  how  to  get  started  as  well  as  what  to  teach  in 
the  year’s  work.  It  lists  the  learning  outcomes  to 
be  achieved,  but  the  listing  is  no  mere  catalogue 
of  items  arranged  in  some  logical  or  chronological 
sequence.  The  Manual  does  much  more  than  this. 
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It  attempts  to  elaborate  upon  the  modern  concep- 
tion of  arithmetic,  the  conception  according  to 
which  Arithmetic  We  Need  has  been  written  and 
according  to  which  it  may  be  taught. 

A good  deal  of  attention  is  paid  in  the  Manual 
to  the  nature  of  the  learning  process  in  arithmetic. 
Through  numerous  illustrations  of  what  is  involved 
as  children  learn  specific  ideas,  skills,  and  attitudes, 
the  Manual  helps  you  see  how  to  utilize  the  best 
psychological  procedures  in  guiding  their  learn- 
ing. 

Part  III  consists  of  nine  sections,  the  first  one 
of  which  discusses  the  background  that  third-grade 
children  are  assumed  to  have.  The  other  eight 
sections,  one  for  each  chapter  of  the  pupil’s  book, 
provide  the  specifics  of  instruction.  Each  of  these 
eight  sections  has  a brief  introduction  summarizing 
the  learning  outcomes  of  the  chapter  and,  where 
necessary,  explaining  in  some  detail  what  they 
mean.  The  introduction  each  time  is  followed  by 
sub-sections  written  to  help  you  teach  the  separate 
lessons  as  you  come  to  them.  Here  you  will  find 
specific  suggestions  for  activities  to  be  engaged  in 
before,  during,  and  after  each  lesson  in  the  pupil’s 
book.  Included  are  ideas  for  enriching  and  indi- 
vidualizing instruction  which  may  be  adapted  to 
your  arithmetic  program,  or  which  will  suggest  to 
you  ideas  of  your  own. 

Late  in  the  Manual  is  Part  IV.  Here  you  will 
find  (a)  two  inventory  tests  you  may  want  to  give 
your  pupils  before  undertaking  Chapters  1 and  2 
of  the  pupil’s  book;  {b)  a series  of  eight  computa- 
tion tests  to  be  used  as  alternate  chapter  tests,  if 
you  choose  to  administer  the  corresponding  tests 
in  the  pupil’s  book  for  pre-testing  or  practice  pur- 
poses; (c)  two  batteries  of  achievement  tests  for 
use  following  Chapters  4 and  8 to  evaluate  rather 
thoroughly  the  learning  over  each  term  or  semester ; 
(d)  a section  devoted  to  instructional  aids,  including 
suggestions  and  plans  for  constructing  or  obtaining 
devices,  games,  and  equipment  useful  in  the  teach- 
ing of  arithmetic,  as  well  as  a list  of  commercial 
aids  covering  films,  filmstrips,  charts  and  flash 
cards,  devices,  and  games;  {e)  a bibliography  of 
books  and  pamphlets  for  teachers  and  pupils ; 
(/)  a vocabulary  list  containing  all  the  new  words 
as  they  occur  page  by  page  in  the  Grade  3 pupil’s 
book. 


Types  of  Help  in  the  Manual 

In  addition  to  the  helps  already  mentioned  (list- 
ing of  outcomes  chapter  by  chapter,  supplementary 
tests,  and  so  on),  the  Manual  gives  you  other  helps. 
A very  important  one  is  that  every  page  in  the  pu- 
pil’s book  is  reproduced  in  the  Manual  in  reduced 
size.  Consequently,  as  you  read  the  Manual  you 
have  before  you  the  content  of  each  lesson  and  sug- 
gestions for  teaching  that  lesson.  As  a matter  of 
fact,  you  may  teach  the  lesson  from  the  Manual,  if 
you  so  desire,  and  thus  eliminate  the  bothersome 
necessity  of  referring  to  both  a manual  and  a pupil’s 
book. 

In  order  to  understand  and  to  appreciate  more 
fully  the  advantages  of  having  the  reproduced  pages 
of  the  pupil’s  book  in  the  Manual,  turn  now  to 
pages  30  and  3 1 in  the  Manual  and  study  the  matter 
relating  to  the  pupil’s  book,  page  3. 

1.  Since  the  reproduction  contains  everything  on  the 
corresponding  page  of  the  pupil’s  book,  you  can  make 
full  use  of  various  symbols. 

a.  The  clue  caption,  "Ways  to  express  addition” 
in  the  upper  right  corner  tells  you  the  arithmetical  pur- 
pose of  the  lesson.  (Sometimes  the  title  of  the  lesson 
performs  this  function.) 

b.  The  symbol  [O]  in  the  upper  right  corner  means 
that  the  first  part  of  the  lesson  is  to  be  taught  orally. 
(Note  that  this  oral  development  represents  another 
way  in  which  the  authors  help  you  in  guiding  the  class- 
room instruction.)  The  symbol  [W]  at  the  right  in  the 
middle  of  the  page  means  that  the  rest  of  the  lesson 
is  to  be  assigned  for  written  work. 
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2.  In  order  further  to  aid  classroom  instruction, 
answers  for  examples  and  problems  are  printed  in 
red  on  the  reproduced  page.  A red  star  will  be 
found  beside  each  question  for  which  there  is  not 
enough  room  on  the  reproduced  page  to  show  the 
answer.  Another  red  star  near  the  bottom  of  the 
Manual  page  will  refer  you  to  the  section  in  which 
will  be  found  the  overflow  of  answers. 

3.  The  teaching  suggestions  accompanying  the  re- 
produced page  are  usually  organized  for  convenient 
reference  under  these  headings: 

Pupil's  Objectives  Pre-book  Lesson 

Background  New  Words 

Teacher’s  Preparation  Book  Lesson 

Differentiations  and  Extensions 

What  is  written  under  these  headings  amounts  to  a 
complete  lesson  plan.  To  help  in  your  orientation  to 
the  lesson,  the  Manual  indicates  objectives  from  the 
pupil's  point  of  view,  and  also  provides  essential  back- 
ground and  preparation  activities.  Then,  through  the 
Pre-book  Lesson,  provision  is  made  for  the  new  idea 
or  skill  to  appear  first  in  natural  or  prearranged  class- 
room situations  quite  apart  from  the  pupil’s  book. 
When  these  situations  have  been  explored  and  when 
as  much  as  possible  about  the  idea  or  skill  has  been 
gained  from  the  exploration,  a shift  is  made  to  the 
pupil's  book  in  order  to  profit  from  the  systematic  de- 
velopment provided  there.  So  that  you  may  forestall 
reading  difficulties,  the  new  vocabulary  for  each  page 
is  listed  under  the  heading  "New  Words.” 

The  needs,  both  of  the  slower  learner  and  of  the 
more  capable  child,  are  recognized  and  are  served 
through  use  of  the  materials  furnished  in  the  Manual. 
Because  it  Is  often  desirable  to  carry  the  idea  or  skill 
beyond  the  limits  of  the  pupil’s  book  lesson,  specific 
suggestions  are  also  provided  for  this  purpose. 

Every  effort  has  been  made  to  provide  you  with 
effective  and  efficient  help,  but  in  the  end  it  is  the 
use  you  make  of  the  Manual  that  counts.  If  your 
approach  to  a particular  lesson  is  better  than  any 
you  find  mentioned,  jot  it  down  in  one  of  the  spaces 
left  blank  for  your  notes.  The  Manual  was  de- 
signed for  you,  now  make  it  work  for  you. 

Using  the  Manual 

Our  sole  motive  in  preparing  this  Manual  has 
been  to  give  you  all  the  help  we  can.  As  authors, 
we  cannot  talk  to  you  in  the  confines  of  the  pupil’s 
book,  but  in  the  Manual  we  have  the  chance  to  tell 


you  about  the  arithmetic  program  you  will  teach 
and  to  suggest  ways  of  teaching  it. 

Please  regard  the  detailed  lesson  plans  merely  as 
models.  They  show  you  how  particular  ideas  or 
skills  may  be  taught,  not  how  they  must  be  taught. 
Conceivably,  some  of  our  lesson  plans  may  be  just 
what  you  want,  and  in  these  cases  you  will  adopt 
them.  Just  as  likely,  special  conditions  in  your 
situation  or  in  your  experience  may  make  our  plans 
inappropriate.  In  such  cases  you  will  want  to 
modify  our  plans  or  to  reject  them  entirely,  sub- 
stituting your  own.  Any  system  of  teaching  that 
enables  children  to  learn  arithmetic  economically, 
intelligently,  and  happily  is  a good  one. 

All  teaching,  whether  of  arithmetic  or  of  any- 
thing else,  should  be  stimulating,  imaginative,  crea- 
tive, and  artistic.  It  can  be  so  only  when  teachers 
understand  clearly  what  they  are  about.  In  the 
Manual  we  have  tried  to  help  you  to  gain  this  per- 
spective. This  is  the  reason  for  the  sections  where 
we  explain  rather  fully  what  is  involved  in  an 
arithmetical  idea  or  skill  and  in  learning  it  for 
functional  mastery.  These  discussions  have  a se- 
rious purpose,  and  they  merit  careful  study. 

A good  place  to  commence  this  “careful  study” 
is  with  Part  II,  which  follows  immediately.  Read 
it  slowly  and  thoughtfully.  The  more  you  know 
about  the  overall  picture  of  the  subject,  the  better 
you  can  teach  arithmetic. 
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The  Conception  of  Arithmetic  Basic  to 
This  Series 

Why  do  we  teach  arithmetic  at  all?  We  teach 
arithmetic  because  it  contributes  directly  to  effi- 
cient, intelligent,  and  enriched  living.  Our  culture 
is  a quantitative  one,  as  no  other  culture  has  been 
previously,  and  it  is  becoming  steadily  and  rapidly 
even  more  quantitative. 

Consider  the  growing  need  for  careful  schedul- 
ing and  programing  and  how  this  must  inevitably 
involve  quantitative  relationships,  and  arithmetic. 
Consider  also  the  increasing  practice  in  science  and 
industry  of  identifying  things  by  number  (we  now 
have  a tin  can  for  food  numbered  303),  and  of  using 
more  precise  measures  (the  fraction  0.0005  inches 
has  some  significance  today),  and  of  employing 
larger  and  larger  numbers  for  sizes  and  dimensions 
that  must  be  understood  (astronomical  distances,  for 
example),  and  how  these  practices  demand  of  your 
pupils  arithmetical  competence  never  before  neces- 
sary. True,  the  invention  and  use  of  calculating 
machines  may  save  us  from  more  or  less  routine 
computations,  but  only  at  times,  and  even  then 


there  must  be  someone  to  do  the  crucial  quanti- 
tative thinking  first  or  to  interpret  and  to  apply 
wisely  the  results  of  the  machine  computation. 

The  basic  reason  that  arithmetic  is  given  an  im- 
portant place  in  the  curriculum  is  a social  reason. 
It  is  expected  that  the  arithmetic  we  teach  will 
make  real  differences  in  the  kinds  of  lives  we  lead, 
and  not  merely  as  adults  either.  The  arithmetic  we 
teach  must  function  in  the  life  of  every  child  as  he 
learns  it.  Arithmetic  programs  which  do  not  meet 
this  test  are  entirely  without  justification.  The 
arithmetic  program  represented  in  Arithmetic  We 
Need  does  meet  this  test. 

Arithmetic,  then,  has  a dominating  social,  pur- 
pose; but  so  do  geography  and  history  and  read- 
ing. Although  arithmetic  is  related  to  these  and  to 
other  school  subjects,  it  has  its  differences.  These 
differences  may  be  summed  up  by  saying  that  arith- 
metic is  a phase  of  mathematics.  Arithmetic  has 
to  do  with  numbers  and  with  their  various  relation- 
ships; so  arithmetic  comes  to  have  a second  pur- 
pose or  aim,  namely,  a mathematical  purpose.  It  is 
designed  to  make  children  and  adults  competent  in 
the  mathematical  aspect  of  the  subject.  This  is 
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far  from  saying  that  we  teach  arithmetic  in  order 
to  develop  mathematicians,  for  the  mathematical 
competence  we  seek  is  limited  by  the  social  pur- 
pose of  the  subject.  We  strive  to  establish  the 
mathematical  ability  necessary  to  deal  effectively 
and  intelligently  with  the  quantitative  situations  of 
practical  living. 

The  social  aim  and  the  mathematical  aim  of 
arithmetic  complement  each  other.  This  rather 
simple  illustration  reveals  their  mutual  relationship. 
Asked  “How  many  are  3 and  4?”  Johnny  says  un- 
hesitatingly, “Seven.”  However,  asked  “How 
many  birds  are  there  in  all  if  3 birds  fly  to  a bush 
where  there  are  already  4 birds?”  Johnny  may  be 
nonplused.  The  latter  “social”  (or  practical)  num- 
ber situation  is  a far  different  thing  to  him  from 
the  familiar  “How  many  are  3 and  4?”  the  answer 
for  which  he  has  mastered  as  the  “noise”  to  make 
when  he  hears  the  question.  Johnny  has  learned 
“the  fact”  by  a feat  of  brute  memorization.  He 
does  not  know  the  fact  as  an  expression  of  a mathe- 
matical generalization,  namely,  that  two  groups 
of  three  and  four  like-things,  whatever  they  are, 
together  make  a group  of  seven  things  of  the  same 
kind.  Until  he  learns  the  fact  in  this  sense,  his 
ability  to  use  it  is  correspondingly  limited. 

To  sum  up  and  to  conclude  this  discussion, 
each  book  in  this  series  is  built  upon  a concep- 
tion of  arithmetic  that  involves  two  aims,  the  social 
aim  and  the  mathematical  aim.  Adherence  to  the 
latter  aim  requires  that  children  see  sense  in  what 
they  learn.  Their  learning  becomes  sensible  in  di- 
rect proportion  to  their  understanding  of  arith- 
metic. They  acquire  this  understanding  as  they 
explore,  discover,  identify,  and  organize  mathe- 
matical ideas  and  relationships  which  together 
make  arithmetic  a systematic  body  of  knowledge. 
The  social  aim  they  achieve  partly  through  the 
mathematical  aim,  partly  in  other  ways.  The  so- 
cial aim  requires  that  children  see  arithmetic  as  use- 
ful,  and  that  they  make  the  most  productive  use  of  it. 

In  other  words,  children  are  guided  to  appre- 
ciate the  value  of  what  they  learn  as  they  learn  it. 
They  encounter  arithmetical  ideas  and  skills  ini- 
tially and  repeatedly  thereafter  in  the  processes  of 
normal  living  both  in  and  out  of  school — encounter 
them  and  employ  them  in  realizing  ends  of  sig- 
nificance to  them. 


Principal  Topics  for  Grade  3 

Of  course,  you,  and  we  too,  realize  that  pupils 
do  not  come  to  Grade  3 equally  well  equipped  with 
arithmetical  background.  Therefore,  your  first  con- 
cern— we  might  say  the  first  principal  topic  that 
will  confront  you — will  be  a reteaching  program 
(Chapters  1 and  2)  covering  skills  and  abilities  that 
should  be  mastered  before  the  Grade  3 program  is 
undertaken.  Because  you  will  be  better  able  to 
realize  the  scope  of  each  topic  for  your  own  grade 
if  you  have  some  idea  of  what  your  pupils  should 
have  learned  in  earlier  grades,  turn  to  page  22  and 
study  the  list  of  skills  and  understandings  pupils 
are  assumed  to  have  brought  to  Grade  3. 

In  order  to  provide  a basis  for  further  discussion 
of  the  Grade  3 program,  the  topics  covered  for 
this  grade  are  presented  in  the  outline  below. 

1.  Reading  and  writing  our  numbers  to  999  (also 
$9.99)  and  Roman  numerals  to  XII 

2.  Knowledge  of  all  the  simple  A.  and  S.*  facts, 
and  of  the  corresponding  higher-decade  facts 

*For  the  sake  of  brevity,  the  letters  A.,  S.,  M.,  and  D. 
will  frequently  be  used  in  place  of  the  longer  words  addi- 
tion, subtraction,  multiplication,  and  division,  respectively. 
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3.  Knowledge  of  the  simple  M.  and  D,  facts  for 
Ts,  2’s,  3’s,  4’s,  and  the  corresponding  facts  for  1,  2, 
3,  and  4 

4.  Column  addition  without  and  with  carrying, 

a.  to  five  addends  of  one  and  two  places  and 
mixed  1-  and  2-place  numbers 

b.  to  four  addends  of  3-place  and  mixed  2-  and 
3-place  numbers 

5.  Horizontal  addition  of  as  many  as  five  1-digit 
addends  or  of  one  2-place  number  and  four  1-place 
numbers 

6.  Subtraction,  without  and  with  borrowing,  of 
2-  and  3-place  numbers 

7.  Multiplication,  without  and  with  carrying,  of 
2-  and  3-place  numbers  by  1-place  numbers 

8.  Even  division  by  1 -place  numbers,  with  quo- 
tients to  three  places 

9.  Fractions  to  this  extent:  (a)  unit  fractions  as  ap- 
plied to  single  objects;  (b)  finding  and  j of  a 

group  in  even  division 

10.  Estimating  sums  and  remainders  in  the  use  of 
2-place  numbers 

11.  Knowledge  and  use  of  selected  terms  in  meas- 
urement 

12.  Problem-solving  within  the  limits  of  computation 
noted  above  (one-step  problems  only) 

The  content  for  the  grade  as  listed  above  is  ex- 
pressed in  the  usual  way.  The  phrase  “in  the  usual 
way”  is  intended  to  imply  incompleteness.  In 
Arithmetic  We  Need,  item  1 implies  more  than 
facility  in  reading  and  writing  numbers ; it  involves 
also  understanding  of  these  numbers,  of  the  way 
they  are  constructed,  and  of  the  function  of  place 
value — in  a word,  a grasp  of  their  fundamiental 
meanings.  Items  2 and  3 call  for  much  more  than 
parrot-like  responses  to  number  combinations. 
“Knowledge”  in  this  instance  means  “intelligent 
mastery  of.” 

Items  4 to  8,  relating  to  computational  skills, 
include,  besides  proficiency  in  figuring,  some  ap- 
prehension of  the  rational  principles  governing  our 
procedures  in  computing — the  way  we  set  down 
our  numbers,  and  why.  Items  9 and  10  call  for 
meaningful  teaching  so  that  children  will  have 
practical  foundations  on  which  to  build  their  future 
work.  Item  1 1 is  not  satisfied  when  children  can 
glibly  repeat  the  tables  of  measurement.  They 
must  eventually  be  able  to  “recite”  the  tables,  of 
course,  but  they  should  also  have  meaningful  con- 


ceptions of  the  principal  units  themselves  and  of 
the  relationships  between  units.  Item  12,  prob- 
lem-solving, is  not  a matter  of  blind  guesswork  or, 
on  the  other  hand,  of  slavishly  running  through  a 
series  of  meaningless  tricks.  As  taught  in  Arith- 
metic We  Need,  problem-solving  is  a matter  of  clear 
thinking  based  upon  understood  relationships. 

You  will  have  observed  in  the  foregoing  para- 
graphs the  frequent  occurrence  of  such  words  as 
“meaning,”  “understanding,”  “principles.”  Such 
words  must  he  used  if  the  mathematical  aim  of  the 
subject  (to  say  nothing  of  the  social  aim)  is  to  be 
taken  seriously.  To  use  arithmetic  effectively  and 
intelligently  in  the  course  of  daily  life,  the  indi- 
vidual must  possess  clear,  rich,  and  precise  mathe- 
matical concepts  and  must  have  a real  grasp  of 
basic  mathematical  relationships.  Even  this  intel- 
lectual equipment  is  not  enough.  He  must  also  be 
disposed  to  make  use  of  it.  That  is  to  say,  he  must 
be  sensitive  to  the  quantitative  aspects  of  life’s 
situations,  must  want  to  do  something  about  them, 
and  must  feel  confident  of  his  ability  to  achieve 
these  ends.  Considerations  like  these  disclose  the 
fact  that  learning  arithmetic  involves  the  emotions  as 
well  as  the  intellect.  While  this  point  has  been  made 
frequently  and  convincingly  in  the  past,  in  too 
many  instances  instruction  in  matters  of  the  intel- 
lect continues  to  dominate. 

For  the  reasons  just  mentioned,  the  arithmetic 
program  for  Grade  3 can  be  described  more 
broadly  as  contributing  to  the  development  of 

1.  Meaningful  concepts  and  technical  terms  and 
symbols  (e.g.,  "fifteen,”  "foot,”  "like-numbers,”  "sub- 
traction”). 

2.  Intelligent  grasp  of  important  relationships 
and  generalizations  (e.g.,  the  relationship  between 
3 + 4 = 7,  4 + 3 = 7,  7-4=3,  and  7-3  = 4, 
or,  the  generalization  that  we  can  multiply  only  when 
we  are  to  combine  equal  groups  or  numbers). 

3.  Rational  computational  skills  (e.g.,  understand- 
ing why  we  write  figures  where  we  do  in  partial  prod- 
ucts in  multiplication,  and  in  quotients  in  division). 

4.  Desirable  attitudes,  appreciations,  and  values 
(e.g.,  the  attitude  of  expecting  to  understand). 

In  the  next  two  sections  we  shall  see  how  chil- 
dren acquire  these  types  of  learning  and  how  we 
can  assist  them  in  the  process  of  acquiring  them. 
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Special  Features  of  the  Text 

1.  The  Promotion  of  Understanding 

Teaching  Concepts  and  Technical  Terms  and 
Symbols 

We  commonly  confuse  words  and  ideas,  think- 
ing that  if  we  know  words  we  also  know  the  ideas 
they  symbolize.  It  is  an  easy  matter  to  demon- 
strate the  error  here.  Pronounce  this  word:  goletis 
(go-le'tis).  Say  it  again.  Say  it  three  times  more. 
Now  what  does  it  mean?  Which,  if  any,  of  these 
sentences  is  correct?  “The  goletis  is  worn  out”; 
“Her  coat  is  goletis”;  “I  watched  a mechanic 
goletis  an  automobile.”  You  cannot  be  sure,  can 
you?  Why  not?  You  have  learned  the  word,  have 
you  not?  But  do  you  have  the  idea?  At  all  costs 
we  must  avoid  this  kind  of  “goletis  business”  in 
teaching  arithmetic.  Arithmetic  We  Need  is  planned 
to  help  you  teach  effectively  and  without  confusion. 

To  return  again  to  our  example  above,  where 
you  “learned”  goletis  by  saying  it  to  yourself  five 
times,  you  could  also  have  written  it  fifty  times 
with  no  gain  in  meaning.  Repetitive  practice  like 
this,  doing  the  same  thing  over  and  over  again, 
yields  no  increase  in  meaning.  It  simply  makes  us 
more  proficient  in  doing  what  we  have  been  doing.* 
To  advance  meaning,  we  must  engage  in  varied 
practice.  That  is,  while  we  work  on  a thing  we 
want  to  learn  (an  idea  or  concept  or  technical  term), 

^Obviously,  when  we  strive  to  increase  proficiency,  then, 
and  then  alone  do  we  need  to  provide  repetitive  practice. 


we  must  do  so  in  different  ways  and  in  different 
settings. 

Let  us  see  what  all  this  implies  for  arithmetic. 
The  fact  that  after  repetitive  practice  a child  can 
recite  the  number  words  in  their  correct  order  in 
counting  (“five”  following  “four,”  “six”  following 
“five,”  and  so  on)  does  not  guarantee  that  he  has  a 
real  understanding  of  the  process  of  counting  nor  of 
the  rich  concepts  for  the  words  he  utters.  The  fact 
that  a child  combines  numbers  when  he  sees  -f,  as 
in  4+5+7,  does  not  guarantee  that  he  under- 
stands the  real  nature  of  addition.  This  lack  of 
understanding  he  often  reveals  by  his  failure  to  add 
in  verbal  problems  when  he  should  do  so.  The 
fact  that  a child,  after  sufficient  repetition,  can  say 
that  there  are  three  feet  in  a yard  does  not  guar- 
antee that  he  has  a true  conception  either  of  a foot 
or  of  a yard.  Moreover,  continued  repetitive  prac- 
tice in  counting  or  in  adding  abstract  numbers  or  in 
saying  the  table  of  linear  measures  increases  not  a 
whit  the  meanings  of  the  words  used.  It  is  varied 
rather  than  repetitive  practice  that  is  needed. 

The  purpose  basic  to  this  series  is  to  provide 
the  kinds  of  experience  that  develop  truly  meaning- 
ful and  functional  concepts.  In  Arithnetic  We  Need 
you  will  find  experiences  such  as  these: 

1.  Manipulative  experiences  with  real  or  natural 
objects  (the  children  themselves,  chairs,  pencils) 

2.  Manipulative  experiences  with  representative 
objects  (smaller  objects,  such  as  pegs  or  buttons  or 
marks  on  paper,  that  are  intrinsically  less  distracting 
and  at  the  same  time  more  readily  manageable) 
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3.  Experiences  in  identifying  the  idea  in  pictures  of 
real  or  natural  objects,  and/or  in  reproducing  the  idea 
in  the  same  medium 

4.  Experiences  in  identifying  the  idea  in  semi- 
concrete pictures  (regular  patterns  of  dots  or  crosses), 
and/or  in  reproducing  the  idea  in  these  same  ways 

5.  Experiences  in  identifying  the  idea  in  abstract 
form  (in  examples  with  numbers)  or  in  verbally  de- 
scribed situations  (word  problems),  and/or  in  repro- 
ducing the  idea  in  these  same  ways 

In  each  type  of  activity  your  pupils  will  encoun- 
ter the  idea  in  a variety  of  forms — different  ob- 
jects, different  words,  different  abstract  numbers. 
The  purpose  is  to  carry  the  child  by  easy  stages 
from  the  concrete  to  the  abstract,  and  back  again. 
Also,  the  purpose  is  to  encourage  the  child  himself 
to  explore  and  to  discover,  to  identify  the  idea  in 
question  and  to  construct  a meaning  for  it  that  can 
function  in  true  quantitative  thinking. 

Not  every  concept  and  technical  term  and  sym- 
bol is  so  completely  developed,  in  the  sense  that 
all  five  types  of  learning  activity  listed  above  are 
requisite.  But  in  such  cases  there  is  still  insistence 
upon  concrete  experience  and  real  situations. 

For  examples  of  lesson  units  planned  to  include 
some  of  the  learning  activities  in  the  list  of  experi- 
ences described  above,  turn  in  this  Manual  to 
pages  226-229,  where  4 pages  (including  6 repro- 
duced pupil’s  book  pages)  are  taken  to  develop  just 
the  idea  of  multiplication,  with  no  thought  of  urg- 
ing mastery  of  the  M,  facts  discovered,  and  to 
pages  268-271,  where  the  idea  of  measurement 
division  is  taught  in  a comparable  series  of  lessons, 
and  to  pages  42-44  and  80-8 1 , where  the  meanings 
of  2-place  numbers  and  of  place  value  are  reviewed 
or  taught  for  the  first  time. 

Teaching  Relationships  and  Generalizations 

When  we  use  the  words  “relationships”  and 
“generalizations,”  we  are  referring  to  ideas  that 
involve  two  or  more  concepts.  “Three,”  when  it 
means  a group  of  3 items,  is  a concept,  whereas 
“three  and  two  are  five”  is  a generalization.  The 
following  “whole  story”  in  addition  and  subtraction 
for  the  numbers  3,  2,  and  5 involves  relationships: 
3-b2=:5;  2-b3  = 5;  5-3  = 2;  5-2  = 3. 

The  program  for  teaching  relationships  and  gen- 
eralizations is  a special  feature  of  the  series.  Let  us 


illustrate  for  Grade  3 by  referring  to  the  teaching 
of  the  simple  number  facts,  the  teaching  of  “strands 
of  meaning,”  and  the  development  of  problem- 
solving ability.  The  paragraphs  following  are  de- 
voted to  a discussion  of  these  three  topics. 


Teaching  the  simple  number  facts 


The  A.  facts  with  sums  to  10  are  reviewed  or 
taught  in  Chapter  1 and  not  even  the  simplest  ones, 
like  2+3=5,  are  neglected.  The  corresponding 
S.  facts  occur  later  in  the  same  chapter.  The  rest  of 
the  basic  A,  and  S.  facts  are  covered  in  Chapters  2 
and  3,  approximately  one  hundred  pages  being  de- 
voted to  this  purpose.  Multiplication  combinations 
are  introduced  in  Chapter  6.  Only  those  through 
9X4  are  taught  in  Grade  3,  Division  combina- 
tions appear  first  in  Chapter  7,  but  only  those  re- 
lated to  the  multiplication  combinations  taught  in 
the  grade  are  included  in  the  year’s  work.  The 
other  multiplication  and  division  facts  are  deferred 
to  Grade  4.  All  in  all,  therefore,  a considerable 
span  of  time  is  allowed  to  complete  the  learning  of 
the  number  facts  in  each  process. 

All  students  of  arithmetic  (including  your 
authors)  agree  that  children  must  master  the  num- 
ber facts,  that  they  must  be  able  instantly,  accu- 
rately, and  confidently  to  think  sums,  remainders, 
products,  and  quotients  without  using  roundabout 
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procedures  such  as  counting  or  anything  of  the 
kind.  Unlike  some  others,  however,  we  believe 
that  this  degree  of  mastery  is  the  result  of  a long 
period  of  learning  (not  something  to  be  achieved 
quickly)  and  that  to  the  term  “mastery”  there  must 
be  prefixed  the  important  word  “intelligent,”  We 
want  children  to  know  each  number  fact  as  a sen- 
sible generalization.  In  this  sense,  to  “know” 
3 -f  5 = 8 involves,  besides  the  ability  to  give  the 
correct  sum  promptly; 

a.  Clear  and  meaningful  concepts  of  each  num- 
ber (3,  5,  8) 

h.  Understanding  of  + as  the  symbol  for  a par- 
ticular way  of  dealing  with  (combining)  numbers 
or  groups 

c.  Understanding  of  = as  an  expression  of 
equivalence 

d.  Understanding  of  the  whole  statement  of  the 
fact  as  a record  of  certain  activities  which  can  be 
performed,  not  only  with  numbers,  but  with  groups 
of  natural,  representative,  or  semi-concrete  objects 

e.  Ability  to  see  and  use  the  fact  in  situations 
described  verbally  (problems)  when  no  direct  cues 
such  as  “add”  or  “sum”  are  present 

/.  Functional  comprehension  of  the  relationship 
between  the  fact  itself  (3  -b  5 = 8)  and  allied  facts 
(5  -b  3 = 8,  8 - 3 = 5,  and  8 - 5 = 3) 

Once  meaning  has  been  assured  (whether  for 
facts  in  A.  or  S.  or  M.  or  D.)  through  a variety  of 
experiences,  then  it  is  time  enough  to  institute 
drill  (repetitive  practice),  with  a view  to  producing 
the  ultimate  degree  of  mastery  of  facts. 

The  first  lessons  on  the  facts  in  each  process 
concentrate  on  the  meaning  of  the  operation  itself 
(A.,  S.,  M.,  or  D.).  The  idea  is  to  show  children 
various  ways  of  combining  and  separating — first, 
groups  of  objects;  then  abstract  numbers.  The 
facts  in  each  process  are  then  organized  to  promote 
learning.  After  the  review  stages  of  addition  and 
subtraction,  the  corresponding  facts  in  the  two 
processes  are  taught  together  around  a given  sum 
or  minuend.^  (Thus,  all  the  facts  with  9 as  sum  or 
minuend  are  learned  together  in  a series  of  lessons.) 
Similarly,  after  the  meanings  of  multiplication  have 
been  developed  separately,  for  example,  with  2’s 
and  2 and  then  of  division  when  dividing  by  2 and 
with  quotient  2,  the  two  processes  are  related,  and 


corresponding  facts  are  brought  together.  The  de- 
vice employed  is  that  of  the  “whole  story.”  In  ad- 
dition and  subtraction  the  whole  story  for  3,  5,  and 
8 consists  of  the  four  facts,  3-b5=8,  5-b3=8, 
8—3=5,  and  8—5=3;  in  multiplication  and 
division  the  whole  story  about  4,  5,  and  20  con- 
sists of  the  four  facts,  4 X 5 = 20,  5 X 4 = 20, 
20  --  4 = 5,  and  20  - 5 = 4. 

The  sequence  of  learning  activities  described 
earlier  for  concepts  is  also  held  to  in  the  case  of 
number  facts — the  manipulation  of  real  and  repre- 
sentative objects,  identification  of  relationships 
(and  reproduction  of  relationships)  in  pictures  of 
natural  and  semi-concrete  objects,  imagining  rela- 
tionships and  using  them  in  verbally  described  situa- 
tions, and,  finally,  experiences  with  abstract  num- 
bers. The  pace  of  learning  is  unhurried,  and  has 
to  be,  but  it  is  not  haphazard  and  aimless.  With 
the  goal  set  as  “intelligent  mastery,”  instruction 
must  necessarily  move  forward  toward  this  end. 
Yet,  while  the  text,  the  Workbook,  and  the  Manual 
may  provide  the  proper  development  and  direction, 
in  the  end,  the  teacher  alone  is  responsible  for  a 
workable  sequence  of  learning  activities. 


Teaching  ^^strands  of  meaning'^ 


It  has  been  emphasized  that  arithmetic  is  a sys- 
tem. This  means  that  it  is  tied  and  bound  together 
by  various  logical  relationships.  Some  of  these 
relationships  we  call  “strands  of  meaning”  and 
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these  strands  are  laced  through  each  grade  level  of 
instruction  from  Grade  3 to  Grade  8.  Some  ex- 
amples from  Arithmetic  We  Need  are: 

а.  The  order  of  addends  does  not  affect  the  sum. 

б.  To  find  the  difference  between  two  numbers, 
subtract. 

c.  Only  like-numbers  can  be  added  (or  sub- 
tracted). 

d.  If  you  know  the  product  of  two  factors  and 
one  of  the  factors,  you  can  find  the  other  by 
dividing. 

Note  that  these  “strands  of  meaning”  operate 
not  alone  in  arithmetic,  but  throughout  the  whole 
range  of  mathematics.  (This  fact  is  one  reason  why 
arithmetic  is  mathematics.) 

Example  <2  results,  in  arithmetic,  in  the  same  sum 
for  3 -f  2 -f  5 as  for  5 -|-  3 + 2 and  for  2 -|-  5 -f  3 ; 
in  algebra,  for6a-|-2a-[-3<2  and  for  2 a -{-  3 a + 
6 a (or  for  any  other  order  of  the  three  addends). 

Example  h appears  in  arithmetic  in  such  guises 
as,  “How  much  larger  is  45  than  9?”  and  in  algebra 
as,  “What  is  the  difference  between  46  xyz  and 
15  xyzT^ 

Example  c tells  us  that  we  cannot  directly  add 
3 girls  and  6 cabbages.  Instead,  we  must  first 
change  “girls”  and  “cabbages”  to  make  them 
somehow  alike,  perhaps  as  “things.”  Likewise,  we 
cannot  add  5,  and  | until  we  make  them  like- 
fractions  by  changing  them  to  equivalent  fractions 
with  8 as  the  common  denominator — f,  f,  So, 
in  algebra  we  can  add  the  a terms  mA  a -\-  3 c-\-  5 a, 
but  we  cannot  combine  3 c directly  with  9 a be- 
cause the  terms  are  unlike. 

Example  d occurs  in  arithmetic  as,  “If  6 apples 
cost  30^,  how  much  does  each  apple  cost?”  In 

algebra,  “If  c = ab,  then  a = 7*” 

b 

There  are  many  such  strands  of  meaning  in 
arithmetic.  They  are  not  new  discoveries,  for  their 
existence  has  long  been  known.  Indeed,  they  are 
implicit  in  arithmetic,  whether  we  identify  them  or 
not.  Certain  of  these  “strands”  have  been  identi- 
fied and  have  been  taught  in  arithmetic;  but,  in 
our  opinion,  not  enough  of  them.  As  a conse- 
quence, arithmetic  has  been  less  a system  than  it 
might  be.  Hence,  we  have  increased  the  usual 
number  of  strands  of  meaning  in  the  program  in 
Arithmetic  We  Need. 


Strands  of  meaning  might  be  justified  as  learning 
outcomes  in  arithmetic  because  of  their  usefulness 
in  later  mathematical  study;  but  no  such  remote 
reason  need  be  cited.  These  broadly  applicable  re- 
lationships contribute  in  a major  sense  to  under- 
standing, to  fiexibility  in  quantitative  thinking  and, 
perhaps  more  practically,  to  the  quick  and  re- 
sourceful solution  of  many  kinds  of  common 
problems  in  daily  living. 

As  they  are  introduced  in  the  pupil’s  book, 
strands  of  meaning  are  not  difficult  to  learn.  They 
appear  first  in  the  simplest  of  situations  where  they 
seem  to  be  almost  self-evident  truths.  They  appear 
later  in  the  grade  and  in  subsequent  grades,  each 
time  in  new  situations  and  in  forms  a bit  more 
complicated,  but  always  within  the  grasp  of  children. 


The  development  of  problem-solving  ability 


A comparison  of  a problem  with  its  correspond- 
ing abstract  example  is  enlightening.  Problem:  If 
each  automobile  carries  4 children,  how  many 
can  3 automobiles  carry?  Example:  3 X 4 = ? 

In  the  example,  the  sign  “X”  tells  the  children 
to  multiply;  it  is  one  of  a few  direct  cues  for  this 
process,  others  being  “product”  and  “multiply.” 
None  of  these  cues  occurs  in  the  problem,  however. 
Somehow  children  must  find  in  the  problem  the 
need  for  multiplication  if  they  are  to  solve  it  cor- 
rectly and  economically.  But  how  does  one  do 
this?  If  we  can  answer  this  question,  we  shall  be 
far  along  toward  success  in  teaching  children  to 
solve  problems. 
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The  answer  to  the  question  has  two  facets:  one 
relates  to  the  meanings  of  the  basic  operations ; the 
other,  to  the  translation  of  the  language  of  prob- 
lems into  these  meanings.  Let  us  start  with  the 
second  facet.  Consider  the  problem:  There  are 
20  marbles  in  this  bag  and  10  marbles  in  this  box. 
How  many  marbles  are  there?  Many  other  language 
patterns  such  as  How  tnany  marbles  are  in  both 
places?  or  Tell  the  total  of  my  marbles,  or  How  many 
marbles  are  there  in  all  {or  altogether)?  can  be  de- 
vised to  show  that  the  size  of  the  combined  groups 
is  wanted.  These  differ  in  the  language  used,  but 
they  are  alike  in  the  fact  that  none  of  them  contains 
a direct  cue  to  addition  (such  as  “add,”  “sum,” 
or  “+”). 

Because  hundreds  of  language  patterns  are  pos- 
sible, it  would  be  an  impossible  task  to  teach  all 
of  them  in  an  effort  to  help  pupils  interpret  the 
problem  requirements.  The  thing  to  do  is  to  con- 
front children  with  a great  variety  of  language 
forms  (to  teach  them  only  a few  is  merely  to  add 
a few  more  cues  of  restricted  and  doubtful  useful- 
ness) and  to  give  them  practice  in  recognizing  in 
these  language  forms  the  need  for  this  or  that  oper- 
ation. This  recognition  cannot,  however,  be 
achieved  through  a study  of  the  language  forms 
alone.  In  fact,  in  certain  cases,  pupils  are  often 
actually  confused  by  the  language  form  when  no 
other  approach  to  problem-solving  is  offered. 
There  must  also  be,  then,  competence  in  the  first- 
mentioned  facet — that  is,  in  the  understanding  of 
the  meaning  of  the  operations. 

Competence  in  the  first-mentioned  facet  is  at- 
tained by  teaching  pupils  the  basic  meanings,  or 
the  purposes,  or  the  roles  of  the  four  fundamental 
operations.  Actually,  addition,  subtraction,  multi- 
plication, and  division  may  be  thought  of  as  mathe- 
matical ways  of  answering  a relatively  few  quanti- 
tative questions  as  illustrated  below. 

Addition  is  what  we  do  with  numbers  when  we 
want  an  answer  to  the  basic  question,  What  Is  the 
total?  To  answer  the  question,  we  combine  like-groups 
or  numbers. 

Multiplication  is  what  we  do  to  answer  the  same 
question  as  we  answer  by  addition,  namely.  What  is 
the  total?  The  difference  is  that  in  multiplication  we 
combine  only  equal  groups  or  numbers.  (So,  multipli- 
cation is  a special  case  of  addition.) 


Subtraction  is  what  we  do  when  we  answer  any  of 
four  questions:  (a)  How  many  are  gone?  (b)  How  many 
are  left?  (c)  What  is  the  difference?  (d)  What  is  the 
other  part  of  the  number?  To  answer  questions  (o),  (b), 
and  id),  we  separate  a group  or  number  into  two 
parts  (one  part  being  already  known);  and  to  answer 
question  (c),  we  match  one  group  or  number  against 
another. 

Division  is  what  we  do  to  answer  two  questions: 
(o)  How  many  times  does  the  larger  number  contain  the 
smaller?  (b)  How  many  ore  in  each  equal  part  of  a 
number?  Question  (a)  represents  what  we  call  the 
measurement  idea  in  division.  The  answer  may  be 
found  by  repeated  subtraction,  but  division  is  a 
quicker  way  to  arrive  at  the  answer.  Question  (b)  in- 
volves the  fractional-part  idea  in  division.  The  ex- 
amples are  often  written  in  the  fractional  form,  as  5 
of  20,  etc. 

From  the  above,  it  becomes  obvious  that  a 
careful  teaching  of  the  meanings  of  the  A.,  S.,  M., 
and  D.  processes  is  fundamental  to  the  problem- 
solving program.  You  can  quickly  discern  how 
well  the  Grade  3 pupil’s  book  and  this  Manual 
provide  for  this  by  glancing  at  the  development  of 
the  meaning  of  addition  on  pages  29-32;  of  sub- 
traction on  pages  46-47,  50,  88-89,  and  116-117; 
of  multiplication  on  pages  226-229;  and  of  division 
on  pages  268-271  and  302-306. 

Note  also  the  many  different  kinds  of  problem- 
solving activity  provided  in  the  pupil’s  book.  So 
that  children  will  have  experience  in  dealing  with 
those  parts  of  the  language  which  carry  the  key  to 
the  process  to  be  used  in  solving  problems,  they 
are  asked  to  select  processes  without  solving  prob- 
lems, and  to  defend  their  choices ; they  are  directed 
to  write  questions  to  complete  unfinished  prob- 
lems in  the  different  operations;  they  draw  pic- 
tures, and  tell  the  story  in  their  own  words;  and 
they  write  original  problems  for  this  or  that  oper- 
ation by  using  given  facts.  Moreover,  these  activi- 
ties are  made  an  integral  part  of  the  whole  arith- 
metic program. 

Also  note  that  great  care  has  been  taken  to  pre- 
sent a variety  of  language  forms  for  each  set  of 
problems  so  that  pupils  will  have  wide  interpretive 
experience.  The  program  of  problem-solving  as  a 
whole  has  a well-defined  purpose — to  make  children 
independent  by  making  them  intelligent  in  their 
approach  to  quantitative  situations. 
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Developing  Rational  Computational  Skills 

There  is  no  reason  in  the  world  why  computa- 
tion and  computational  forms  (algorisms)  cannot 
be  taught  so  that  they  make  sense  to  children,  and 
there  is  every  reason  why  they  should  be  so  taught. 
In  their  initial  experiences  with  new  skills  and  sub- 
skills in  each  book  in  this  series,  children  are  led 
to  see  the  logic  of  what  they  are  learning.  Explana- 
tions that  really  explain  are  employed  in  place  of 
mechanical  rules.  When  helpful  in  making  a record 
of  what  is  being  done,  crutches  are  used  without 
apology.  At  the  outset,  understanding  is  the 
first  consideration.  When  this  understanding  is 
achieved,  the  proper  time  has  been  reached  for  elim- 
inating uneconomical  thought  patterns  (the  full  ex- 
planations) and  written  devices,  such  as  crutches. 

We  cannot  at  this  point  outline  the  program  of 
instruction  for  every  computational  skill,  so  sup- 
pose we  select  one  of  the  most  difficult  of  the 
Grade  3 skills  and  see  what  is  done  and  why. 

Example  A may  be  interpreted  in  two  ways. 
As  measurement  division,  it  may  be  read,  “How 
many  3’s  in  69?”  As  fractional-part 
division,  it  may  be  read  “How  many 
are  there  in  ^ of  69?”  It  is  difficult 
to  begin  instruction  on  this  particular 
skill  through  measurement  D.  This  is 
so  because  the  first  question  is,  “How  many  3’s  in 
6 tens?”  (not  “How  many  3’s  in  6?”),  and  the 
answer  is,  “2  tens  of  3’s.”  This  answer  cannot 
easily  be  understood  by  children. 

A simpler  approach  is  to  use  the  fractional-part 
idea.  Then  our  first  question  is,  “How  many  are 


there  in  ^ of  6 tens?”  The 
answer,  “2  tens,”  is  easily 
comprehended.  lavoking  the 
idea  of  place  value,  we  write 
the  2 in  ten’s  place  above  the 
6 tens  of  the  dividend,  where 
it  means  2 tens.  The  next 
step  is  to  write  the  whole  product  of  2 tens  X 3,  or 
60,  as  in  example  B,  because  the  product  is  6 tens, 
or  60,  and  not  6.  Moreover,  the  practice  of  writing 
the  whole  product  has  the  advantages  {a)  of  post- 
poning the  unintelligible  (if  useful)  trick  of  “bring- 
ing down”  figures  from  the  dividend;  (b)  of  help- 
ing children  keep  straight  columns  in  subtraction. 

This  one  illustration  of  rational  computational 
skills  may  be  used  to  make  several  points: 

1.  Care  is  exercised  to  use  language  expressions 
that  carry  appropriate  meanings  in  an  immediately 
sensible  way.  (Here,  the  language  of  fractional-part 
division  is  preferred  to  that  of  measurement  division.) 

2.  The  reasons  for  placing  figures  where  we  write 
them  in  computation  are  fully  explained,  and  these  rea- 
sons are  found  in  the  meanings  of  numbers  and  in  the 
logic  of  place  value.  (Here,  note  the  explanation  for 
the  placement  of  2 in  the  quotient.) 

3.  Crutches  are  employed  when  they  help  children 
to  see  the  nature  of  computational  procedures.  (Here, 
0 is  written  to  show  the  full  product,  60.) 

4.  The  pace  of  instruction  is  unhurried;  understand- 
ing is  established  first,  and  then  steps  are  taken  to  as- 
sure both  accuracy  and  speed  in  performance.  (After 
several  solutions  with  full  explanations  and  with  the 
writing  of  full  products,  children  are  encouraged  to 
shorten  their  work.  For  example,  they  later  omit  the 
crutch  and  "bring  down”  figures  from  the  dividend.) 


A 


2 ^ 2 ■ 

3)^ 

60  (20  X 3) 
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As  a matter  of  fact,  in  this  explanation  of  the 
rationale  of  abstract  computation  in  the  example 
3T^,  we  have  plunged  you  into  the  middle  of  the 
program.  Actually,  your  pupils  will  have  had  pre- 
liminary experiences  to  establish  readiness  for  the 
abstract  computation.  They  will  first  encounter 
need  for  the  skill  in  some  natural  or  prearranged 
classroom  situation,  and  they  will  be  encouraged  to 
find  the  answer  for  ^ of  69  (or  for  some  similar  ex- 
ample) in  any  way  they  can. 

a.  They  may  count  out  69  separate  real  or  rep- 
resentative objects,  and  then  divide  them  into  three 
equal  piles,  finding  23  in  each  pile. 

b.  Under  encouragement  they  may  set  up  the 
60  by  bundling  real  or  representative  objects  into 
six  groups  of  10  each,  with  9 ones  over.  Now,  if 
they  find  ^ of  the  6 tens  by  manipulating  the 
groups,  and  then  | of  the  9 ones  in  the  same  way, 
they  will  arrive  at  the  answer  of  2 tens  and  3 ones, 
or  23.  They  will  have  done  more  than  this — they 
will  have  discovered  with  objects  just  what  we  do 
with  numbers,  and  they  will  move  into  the  new  ab- 
stract skill  without  serious  difficulty. 

What  has  been  said  about  the  development  of 
rational  computation  in  the  case  of  3T^  holds  for 
other  skills  as  well.  In  addition,  your  pupils  will 
not  “carry  1”  or  “carry  2”j  they  will  “carry  a 
ten”  or  “carry  2 tens,”  and  they  will  move  forward 
in  the  process  under  the  control  of  number  mean- 
ings and  of  understanding  of  place  value.* 

In  subtraction,  they  will  not  “borrow  1”;  they 
will  “borrow  1 ten,”  change  the  ten  to  10  ones, 
and  go  on  from  there  with  understanding.  In  mul- 
tiplication, they  will  not  “carry  1”  or  “carry  2”; 
they  will  “carry  so-many  tens,”  and  they  will  see 
why  they  add  the  carried  number  after  (and  not 
before)  obtaining  their  next  product. 

Only  through  such  a program  is  it  possible  for 
children  to  attain  the  mathematical  aim  of  arith- 
metic. Indeed,  only  in  this  way  can  they  get  very 
far  with  the  social  aim.  Our  ability  to  use  skills 
intelligently  is  dependent  upon  the  degree  to  which 
we  have  employed  intelligence  in  learning  the 
processes  which  precede  the  development  of  skill. 

*The  language  “carry  a ten”  or  “carry  two  tens”  is,  of 
course,  restricted  in  use  to  the  explanation  of  the  process.  In 
actual  computation  they  will  shorten  the  process  as  they  think 
out  the  work. 


II.  The  Cultivation  of  Desirable  Attitudes, 
Appreciations,  and  Values 

About  the  only  time  one  hears  about  attitudes 
in  relation  to  arithmetic  is  when  the  attitudes  men- 
tioned are  bad,  that  is,  when  children  are  found  to 
be  indifferent  or  hostile  to  the  subject.  One  might 
get  the  impression  that,  emotionally,  arithmetic 
must  necessarily  be  harmful  rather  than  helpful. 
Such,  of  course,  is  not  at  all  the  case.  Properly 
taught — and  thus,  properly  “learned” — arithmetic 
makes  positive  contributions  to  personality  and 
to  wholesome,  happy  adjustment  to  many  life 
situations. 

The  chief  reason  why  children  may  react  nega- 
tively to  arithmetic  is  that  they  do  not  understand 
it  and  so  do  not  know  how  and  when  to  use  it. 
The  program  in  each  book  in  this  series  is  planned 
to  remove  adverse  reactions  by  preventing  their 
occurrence.  Desirable  attitudes,  appreciations, 
and  values  are  just  as  important  outcomes  of  arith- 
metic instruction  as  are  any  others;  and  they  are 
just  as  attainable.  Specifically  we  believe  that 

1.  Children  should  attach  value  to  order,  precision, 
and  accuracy  in  quantitative  matters. 

2.  Children  should  appreciate  the  logic  of  arith- 
metic and  of  arithmetical  procedures. 

3.  Children  should  approach  each  successive  learn- 
ing task  with  the  intent  and  the  will  to  understand. 

4.  Children  should  acquire  the  disposition  to  use 
arithmetic  and  the  habit  of  using  it  in  their  lives. 
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There  is  nothing  mysterious  about  the  manner 
in  which  we  acquire  desirable  attitudes,  apprecia- 
tions, and  values.  These  emotional  ways  of  react- 
ing are,  like  all  other  learning  outcomes,  the  results 
of  our  experiences.  If  we  want  children  to  expect 
to  understand  arithmetic,  we  guide  them  so  that 
they  can  understand,  and  we  help  them  see  the 
worth — the  practical  benefits — of  understanding. 
If  we  want  them  to  appreciate  order  and  precision, 
we  encourage  them  to  be  orderly  and  precise  in 
quantitative  situations,  and  we  reward  them  when 
they  so  behave — or,  better,  we  let  them  find  the 
reward  for  themselves  in  the  consequences  of  their 
behavior.  True,  some  of  our  attitudes  and  values 
emerge  more  or  less  accidentally  and  incidentally; 
but  when  those  values  and  attitudes  are  truly  im- 
portant, we  are  wise  to  cultivate  them  as  goals  of 
planned  instruction. 


Other  Features  of  the  Text 

I.  Teachability 


Extra  pains  have  been  taken  to  make  each  book 
in  this  series  a teachable  text.  We  have  already 
alluded  to  the  clue  captions  placed  inconspicuously 
on  the  pages  of  the  pupil’s  book  to  tell  you  at  a 
glance  the  main  purpose  of  each  lesson. 

As  a further  aid,  chiefly  to  the  problem-solving 
program,  crucial  words  and  phrases  are  under- 
scored in  red  to  help  you  and  your  pupils  realize 
quickly  the  important  points  that  are  being  intro- 
duced, and  whenever  emphasis  will  aid  learning. 


or  relationships  need  to  be  brought  out,  red  print 
is  used.  Moreover,  as  you  teach,  you  will  increas- 
ingly appreciate  the  careful  organization  of  the 
pages  in  the  pupil’s  book  with  their  sequential 
ordering  of  learning  activities  to  promote  learning 
and  facilitate  teaching. 

Another  feature  that  makes  the  pupil’s  book 
teachable  is  that  it  is  unusually  readable.  The  as- 
sumed vocabulary  for  Grade  3 is  exactly  714  words, 
all  of  which  occur  in  the  reading  and  arithmetic 
programs  for  Grades  1 and  2.  The  total  num- 
ber of  new  vocabulary  words  in  Grade  3 is  188, 
exclusive  of  abbreviations  and  proper  names.  The 
introduction  of  each  new  word  has  been  carefully 
controlled  so  that  no  page  of  the  pupil’s  book  has 
more  than  two  new  words  (but  see  Background 
section  for  teaching  pages  14  and  15  on  Manual 
page  42)  and  each  new  word  is  used  at  least  twice 
on  the  page.  Under  a separate  heading  in  the 
Manual,  teachers  are  made  aware  of  the  new  words 
pupils  will  meet  as  they  appear  in  each  lesson. 
Moreover,  on  page  348  of  this  Manual,  and  on 
page  343  in  the  pupil’s  book,  you  will  find  the  com- 
plete list  of  new  words  arranged  according  to  ap- 
pearance by  pages. 

Simplicity  and  clarity  of  presentation  which 
further  aid  the  teaching  of  the  concepts  outlined 
above  have  been  achieved  through  the  use  of  short, 
uncomplicated  sentences.  Few  paragraphs  com- 
prise more  than  three  sentences  or  take  more  than 
four  lines  of  print. 

^ Reading  interest  has  been  assured  primarily  by 
choosing  subjects  and  topics  from  situations  com- 
mon in  child  life:  pets,  school  happenings,  parties, 
hobbies,  shopping,  visits  and  excursions,  and  the 
like.  The  interest  inherent  in  these  situations  is 
enhanced  by  the  lively  and  attractive  illustrations 
and  pictures  with  which  the  pupil’s  book  is  re- 
plete. 

Notice,  also,  the  functional  use  of  these  illus- 
trations. In  some  cases,  the  practical,  social  use  of 
arithmetic  is  emphasized.  In  other  cases,  groups 
of  real  objects  representing  actual  arithmetic  com- 
putations are  shown.  At  a more  advanced  learning 
level,  symbols  such  as  dots,  crosses,  or  the  like 
appear.  Whatever  the  case,  the  illustrations  and 
the  use  of  color  are  designed  to  produce  a maxi- 
mum amount  of  learning. 
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II.  Provisions  for  Oral  Experiences 

You  will  be  impressed  by  the  large  amount  of 
oral  work  provided  in  Arithmetic  We  Needy  a feature 
of  the  pupil’s  book  which  might  have  been  included 
under  “teachability”  above,  but  which  is  given  a 
separate  heading  and  special  discussion  here.  New 
ideas  and  skills  are  regularly  introduced  orally  (e.g., 
pages  1,  2,  and  14  in  the  pupil’s  book);  much  ab- 
stract practice  is  oral  (e.g.,  pages  5 and  7 in  the 
pupil’s  book);  and  a good  many  verbal  problems 
are  discussed  orally  and  then  solved  (see  pages  152- 
153  and  175  in  the  pupil’s  book). 

One  purpose  of  the  oral  work  is,  of  course,  to 
provide  you  with  as  much  help  as  possible  in  the 
guidance  of  the  class  discussion.  Another,  and 
probably  even  more  important  purpose,  is  to  pro- 
vide material  that  will  enable  you  to  keep  track  of 
the  thought  procedures  your  pupils  are  using.  Pa- 
per-and-pencil  assignments  are  inferior  to  oral 
reports  as  means  of  revealing  children’s  mental 
processes.  When  you  have  only  the  written  record 
before  you,  you  know  the  results  of  thinking,  the 
product  of  thinking;  but  with  just  this  record  alone 
you  cannot,  with  much  confidence,  get  behind  the 
product  to  the  process  used. 

There  has  been  a tendency  to  neglect  the  matter 
of  thought  processes  used  by  pupils  as  they  learn 


arithmetic.  You  well  know  that  correct  answers 
may  be  arrived  at  by  faulty  methods,  even  by 
juggling  numbers,  and  that  incorrect  answers  may 
result  from  good  thinking  which  has  gone  astray 
at  some  minor  point.  Both  happenstances,  perhaps 
not  evident  in  written  work,  become  unmistakably 
clear  when  children  “think  out  loud” — hence,  the 
prominence  given  oral  work  in  the  pupil’s  book. 

If  faulty  mental  processes  can  be  checked  early, 
much  future  trouble  will  be  avoided.  Most 
teachers  have  had  the  experience  of  discovering 
some  slight  misconception  that  has  acted  as  a 
barrier  to  further  learning.  If  these  barriers  are 
not  removed,  the  learning  process  is  impeded, 
confusion  sets  in,  and  the  child  despairs.  Often 
proper  use  of  oral  work  will  rectify  the  miscon- 
ception and  set  the  child  free  to  learn. 

Early  use  of  oral  methods  pays  off  far  beyond 
the  arithmetic  lesson.  It  is  of  untold  value  in  all 
phases  of  learning,  especially  on  the  elementary 
level.  Oral  work  promotes  interest  to  a far  greater 
extent  than  a mere  explanation  followed  by  written 
practice  alone.  Ability  to  think  orally  is  requisite 
for  confident  understanding. 


III.  Practice  Material 


Reteaching  and  practice  are  vital  to  instruction. 


Once  children  understand  what  they  are  learn- 
ing, they  need  practice  to  become  more  proficient 
in  their  skills  and  to  fix  those  skills  for  long-time 
retention.  Immediately  following  the  initial  devel- 
opment in  the  pupil’s  book,  and  in  mixed  practice 
exercises  appearing  thereafter,  you  will  find  ample 
practice  material  for  each  new  skill.  Further  prac- 
tice is  provided  at  the  end  of  the  pupil’s  book  where 


17 


there  is  a reservoir  of  “Extra  Practice.”  This  Extra 
Practice  is  to  be  drawn  upon  whenever  the  amount 
of  practice  in  the  pupil’s  textbook  is  less  than 
enough  to  develop  the  desired  degree  of  com- 
petence. References  on  the  proper  pupil’s  book 
pages  serve  as  a guide  to  use  of  appropriate  Extra 
Practice  Sets.  When  so  mentioned  in  the  pupil’s 
book,  the  corresponding  teaching  pages  in  the 
Manual  will  show  the  reproduced  sets  (with  an- 
swers in  red).  As  a further  aid,  the  Manual  index 
lists  Extra  Practice  Sets  by  number  and  refers  to 
the  Manual  page  where  the  answers  may  be  found, 
in  case  you  wish  to  adapt  your  own  procedure  for 
assigning  the  sets. 

The  Extra  Practice  material  is  also  intended  for 
use  in  providing  for  individual  differences.  Slower 
learners  need  extra  practice,  and  on  occasion  so  do 
the  more  capable  children.  This  work  makes  pos- 
sible practice  that  will  give  the  slower  learners 
further  impetus  and  the  more  capable  learners 
greater  facility  as  well. 


IV.  The  Evaluation  Program 


The  unusually  complete  program  for  evaluation 
comprises  seven  types  of  test: 

1.  Inventory  tests  (See  Manual,  pages  321-324  for 
the  tests  and  accompanying  instructions) 

2.  Informal  tests  of  understanding  and  computa- 
tional skills  (See  pupil’s  book,  page  13) 


3.  Chapter  achievement  tests  in  computation  (See 
pupil’s  book,  page  49) 

4.  Chapter  diagnostic  tests  in  computation  (See 
pupil’s  book,  page  48) 

5.  Chapter  tests  of  information  and  meanings  (See 
pupil’s  book,  page  49) 

6.  Chapter  tests  in  problem-solving  (See  pupil’s 
book,  pages  46  and  47) 

7.  Term  tests  (See  Manual,  pages  327-328) 

Before  you  present  the  contents  of  Chapters  1 
and  2,  the  inventory  tests,  item  1 above,  will  help 
you  to  determine  readiness  for  learning. 

The  informal  tests,  item  2 above,  enable  all 
children  to  measure  their  own  progress  from  time 
to  time  with  respect  to  number  facts,  skills,  and 
ideas.  The  challenge  is  to  self-improvement; 
hence,  there  are  no  standards  for  time  or  accuracy. 

Chapter  tests,  items  3 to  6 above,  are  intended 
to  measure  achievement  and  to  diagnose  shortages 
over  fairly  extensive  periods  of  time.  If  you  wish 
to  use  the  computation  tests  in  the  pupil’s  book 
for  practice  purposes,  you  will  find  alternate  tests 
in  this  Manual,  pages  325-326. 

Two  optional  term  tests  are  provided  in  the 
Manual,  one  set  for  each  term,  on  pages  327-328. 

With  this  array  of  tests  you  will  be  able  to  deter- 
mine, at  any  time,  both  the  strengths  and  the  weak- 
nesses of  your  pupils  in  most  of  the  essential  areas 
of  arithmetical  learning.  More  than  that,  your  pu- 
pils will  have  corresponding  information  for  their 
own  enlightenment,  stimulation,  and  help. 

Another  value  of  such  a battery  of  tests  is  that 
the  pupil  develops  a certain  self-reliance.  Informal 
tests  in  the  number  presented  in  this  series  tend  to 
carry  the  pupil  beyond  his  first  fright  into  a more 
casual  frame  of  mind  in  approaching  tests;  he 
then  attacks  the  work  with  more  objectivity.  Also, 
the  teacher  gains  a better  knowledge  of  the  areas  of 
doubtful  understanding.  Situations  which  other- 
wise might  go  untouched  for  some  time  to  the 
detriment  of  the  pupil  are  readily  located,  analyzed, 
and  corrected  with  frequent  testing.  Repeated 
practice  on  newly  learned  and  previously  mastered 
skills  is  provided.  By  dint  of  such  a testing  pro- 
gram capability  is  kept  at  a uniform  level  and  no 
one  phase  slips  behind  the  other.  Thus,  both  pupil 
and  teacher  will  gain  confidence  from  the  realiza- 
tion that  progress  is  being  made. 
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Provisions  for  Individual  Differences 

That  children  differ  both  in  capacity  and  in 
achievement — and  that  they  differ  over  a wide 
range — is  by  now  a trite  observation.  Just  what  is 
to  be  done  about  these  differences  is,  however,  an- 
other matter.  Certainly  the  common  practice  of 
using  symbols  in  arithmetic  texts,  some  to  desig- 
nate exercises  for  slower  learners,  others  for  more 
capable  children,  does  not  meet  the  need.  The 
designated  activities  are  far  too  few  and  are  too 
unevenly  scattered  throughout  the  books  to  de- 
serve being  called  “a  program  to  meet  individual 
differences”;  and  the  space  devoted  thereto  may 
be  much  better  employed  for  other  purposes. 

In  each  book  in  this  series  the  pages  of  the 
pupil’s  book  are  used  for  a full,  complete  develop- 
ment of  arithmetical  content,  and  a very  complete 
program  for  differentiating  instruction  is  provided 
in  the  Manual  and  Workbook. 

This  does  not  mean  that  the  pupil’s  book  serves 
no  purpose  in  the  matter  of  individual  differences. 
The  tests  provided  are  of  value  in  locating  children 
in  difficulty,  and,  when  supplemented  by  inter- 
views, in  diagnosing  the  sources  of  their  difficulty. 
Mention,  too,  has  been  made  of  the  reservoir  of 
practice  material  in  the  pupil’s  book  as  offering  one 
kind  of  help  in  dealing  with  individual  differences, 
but  the  Manual  affords  a better  and  a more  com- 


prehensive way  of  offering  suggestions.  Moreover, 
these  suggestions  can  be  made  more  effective 
through  presenting  them  in  the  Manual,  since 
they  can  be  related  directly  to  the  teaching  pro- 
gram, lesson  by  lesson.  Note  how  this  has  been 
done,  for  example,  for  page  1 of  the  pupil’s  book 
(Manual  pages  27  and  28). 

A word  should  be  added  about  the  Workbook. 
The  Workbook  is  not  a duplicate  of  the  pupil’s 
book,  nor  is  it  a drill  book.  Instead,  it  has  been 
designed  with  special  attention  to  individual  dif- 
ferences. When  understanding  needs  reinforce- 
ment, the  Workbook  enables  the  pupil  to  study 
the  ideas  again. 

The  development  in  the  pupil’s  book  and  the 
Workbook  proceeds  along  parallel  lines,  serving  the 
pupil  as  a check  to  see  whether  he  has  understood 
the  point  at  hand  in  the  text.  Each  Workbook  sec- 
tion contains  only  the  vital  points  from  the  text  with 
a few  selected  examples.  Functional  illustrations 
also  aid  in  clarifying  less  easily  learned  concepts. 

The  combination  (a)  of  a teacher  well  prepared 
in  the  mathematics  of  arithmetic  and  sensitive  to 
the  social  uses  of  arithmetic  and  to  the  way  children 
learn ; (b)  of  a good  textbook ; (c)  of  a manual  full 
of  helpful  ideas ; (d)  of  a workbook  written  with 
the  deviating  child  in  mind — this  combination  is 
hard  to  equal  in  working  out  a real  program  for 
meeting  learning  differences  among  children. 


19 


Making  Arithmetic  Function 

Up  to  this  point  we  have  dealt  with  topics  relat- 
ing chiefly  to  the  mathematical  aim  of  arithmetic. 
This  fact,  however,  must  not  be  construed  to  mean 
that  we  are  indifferent  to  the  social  aim.  We  have 
mentioned  the  latter  aim  too  often  to  warrant  this 
idea,  and  we  repeat  once  again  our  belief  that  arith- 
metic must  be  taught  so  that  it  functions  in  the 
lives  of  children  as  they  learn  it. 

Nevertheless,  it  remains  true  that  the  ultimate 
achievement  of  the  social  aim  is  uniquely  the  re- 
sponsibility of  the  teacher.  As  authors,  we  have 
gone  as  far  as  we  can  go.  We  have  consistently 
pictured  arithmetic  as  a normal,  natural  phase  of 
life  by  showing  the  many  situations  in  which  it 
occurs  and  the  many  ways  in  which  it  is  helpful. 
But  after  all,  what  we  have  had  to  say  is  arithmetic 
in  a book  and,  while  much  of  the  program  must 
come  from  books,  there  must  also  be  provision  for 
arithmetic  in  life. 

In  the  next  column,  we  are  suggesting  ways  to 
get  part  of  the  arithmetic  program  away  from  the 
book  and  away  from  the  special  arithmetic  period 


and  into  the  daily  activities  of  your  pupils  because 
only  by  so  doing  will  they  really  comprehend  its 
value.  After  all,  this  is  the  fundamental  reason 
for  studying  arithmetic  and  is  certainly  deserving 
of  more  than  mere  lip  service. 

1.  Have  your  pupils  cite  real  occurrences  matching 
those  described  in  the  various  problems  in  the  pupil’s 
book,  thus  relating  what  they  read  to  their  own  ex- 
perience. 

2.  Encourage  your  pupils  to  extend  sets  of  prob- 
lems to  include  related  experiences  in  their  lives. 

3.  Take  full  advantage  of  the  opportunities  avail- 
able for  using  familiar  arithmetic  and  for  motivating 
new  learning  in  the  activity  units  organized  in  your 
grade  or  class. 

4.  Consider  what  can  be  done  with  arithmetic  as 
you  teach  other  school  subjects.  Even  the  simple  "his- 
tory” and  "geography”  of  Grade  3 contain  a great 
deal  of  quantitative  matter  and  many  quantitative 
expressions. 

5.  Do  not  overlook  the  arithmetic  that  is  part  of 
many  routine  activities  in  the  classroom  (e.g.,  passing 
papers  and  estimating  needed  supplies)  and  in  the  di- 
rection of  special  projects  (e.g.,  the  holding  of  sales, 
the  collecting  of  unwanted  toys  and  other  things). 

6.  Look  for  arithmetic  in  the  incidental  happenings 
in  the  school  and  call  it  to  the  attention  of  your  pupils. 
Children  must  come  to  school  and  be  at  other  places 
at  stated  hours.  How  can  they  do  these  things  without 
using  numbers?  How  else  than  through  arithmetic  can 
they  keep  score  in  games,  or,  in  some  cases,  play 
them  well? 

7.  Hold  children  to  precision  in  the  quantitative  as- 
pects of  the  reports  they  make. 

8.  Encourage  children  to  keep  arithmetic  notebooks 
and  to  make  arithmetic  collections  which  will  contain 
illustrations  of  arithmetical  usages  found  in  newspapers 
and  magazines,  catalogues,  advertisements,  and  the 
like. 

9.  In  introducing  a new  arithmetical  skill,  relate  It  to 
some  natural  or  contrived  situation  in  the  classroom  to 
impress  children  with  the  usefulness  of  the  thing  they 
are  about  to  learn. 

The  catalogue  of  nine  items  above  does  not  ex- 
haust the  possibilities.  Perhaps  the  most  valuable 
and  practical  hint  that  can  be  given  is  this:  Become 
steadily  more  sensitive  yourself  to  the  ways  in 
which  arithmetic  contributes  to  the  ease  and  rich- 
ness of  your  living.  You  will  then  be  in  a better 
position  to  interpet  these  values  to  those  you  teach. 
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Relationships  are  easily  discovered  when  chil- 
dren arrange  discs  in  a pocket  chart  to  show  all 
the  facts  for  a number. 
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Arithmetic  Background  for  Grade  3 


The  outline  below  represents  the  background 
which  the  authors  would  like  to  see  children  have 
when  they  begin  the  work  in  Grade  3.  However,  a 
realistic  point  of  view  has  been  taken  in  writing  the 
pupil’s  book  and  full  recognition  has  been  given  to 
fact  that  there  cannot  be  a standard  background  for 
all  grade  3 pupils.  This  is  so  not  only  because 
there  are  individual  differences  among  pupils  who 
enter  Grade  3,  but  also  because  there  is  a tremen- 
dous diversity  in  the  content  of  arithmetic  programs 
in  Grades  1 and  2 from  school  to  school. 

For  this  reason  the  authors,  instead  of  leaving 
anything  to  wishful  thinking  or  to  chance,  have 
provided  in  Chapters  1 and  2 of  the  Grade  3 pupil’s 
book  for  a careful  reteaching  of  the  learnings  which 
are  listed  below  as  desirable  background.  Such  re- 
teaching assures  a sound  basis  for  the  new  work  in 
Grade  3.  Consequently,  if  the  list  seems  formid- 
able, remember,  first,  that  children  often  have 
greater  competency  than  we  give  them  credit  for, 
and,  second,  that  Chapters  1 and  2 of  the  Grade  3 
pupil’s  book  will  help  assure  that  the  needed  back- 
ground is  available. 

The  desirable  background,  then,  includes: 

1.  A useful  vocabulary  of  terms  commonly  em- 
ployed to  denote  crude  amounts  (e.g.,  much,  many,  a 
lot,  some)  and  to  make  crude  quantitative  comparisons 
(e.g.,  big,  bigger,  biggest;  tall,  taller,  tallest) 

2.  Ability  to  enumerate  and  to  count  by  rote  to 

100 

3.  Ability  to  count  by  5’s  and  10’s  to  100,  and  by 
2’s,  3’s,  and  4’s  to  some  extent 

4.  Ability  to  use  the  ordinals  (first,  second,  etc.) 
at  least  through  tenth  or  fifteenth 

5.  Ability  to  read  and  write  all  or  most  of  the 
numbers  to  100 


6.  Understanding  of  the  basic  numbers  (1  to  9)  as 
groups,  and  not  merely  as  loose  aggregates  of  ones 

7.  Some  comprehension  of  2-place  numbers  as 
being  composed  of  tens  and  ones,  together  with  a be- 
ginning understanding  of  place  value  and  of  its  im- 
portance 

8.  Ability  to  deal  with  small  groups  of  objects, 
combining  them  to  make  larger  groups  (as  in  addi- 
tion), and  separating  them  into  smaller  groups  (as  in 
subtraction) 

9.  Knowledge  of  some  of  the  easiest  abstract  A. 
and  S.  facts  (perhaps  with  sums  and  minuends  to  5 
or  6) 

10.  Intelligence  in  using  the  ideas  and  skills  listed 
above  in  meeting  appropriate  quantitative  needs 

The  outline  above  and  the  discussion  that  pre- 
ceded it  point  up  the  fact  that  each  teacher  must 
establish  a “base  line”  (a  starting  point)  for  teach- 
ing. This  is  especially  so  for  Grade  3,  because  often 
there  has  been  little  systematic  evaluation  of  learn- 
ing outcomes  prior  to  that  time. 

In  the  following  discussion,  which  provides  sug- 
gestions for  teaching  Chapter  1,  two  procedures 
will  be  described  for  taking  the  necessary  inventory 
at  the  beginning  of  the  year  (see  Manual,  page 
26).  It  does  not  matter,  of  course,  which  pro- 
cedure you  choose,  for  both  have  advantages,  and 
it  is  assumed  you  will  select  one  or  the  other,  or 
perhaps  a combination  of  both,  according  to  your 
own  individual  needs.  The  important  point  to 
keep  in  mind  is  that  you  must  somehow  discover 
the  arithmetical  background  of  each  of  your 
pupils.  With  this  information  on  hand,  you  will 
have  maximum  assurance  that  each  pupil  will  show 
the  greatest  possible  progress  in  learning  the 
arithmetic  of  Grade  3. 
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Teaching  Chapter  1 of  Grade  3 

A separate  subdivision  with  a heading  similar  to  that  above  is  provided  in 
this  Manual  to  accompany  each  chapter  of  the  pupiVs  book.  The  general  pattern 
for  each  subdivision  is  to  provide  first  an  overview  of  the  chapter  by  presenting 
the  learning  outcomes  expected  and  a discussion  of  certain  of  these  outcomes.  The 
remainder  of  each  subdivision  contains  a detailed  plan  for  teaching  each  lesson. 


Introduction 


I.  Learning  Outcomes  in  Chapter  1 

Learning  outcomes  may  be  stated  and  organ- 
ized in  several  ways.  To  adopt  a common  form  of 
expression,  the  major  outcomes  for  Chapter  1 are: 

1.  Knowledge  of  the  A.  and  S.  facts  with  sums 
and  minuends  through  10 

2.  Ability  to  read  and  write  numbers  through  99 

3.  Ability  to  count  by  I’s,  2’s,  3’s,  4’s,  5’s,  and 
lO’s 

4.  Ability  to  add  three  numbers  (including 
money  numbers  for  cents)  with  sums  through  10, 
written  both  vertically  and  horizontally 

5.  Understanding  various  specific  concepts,  gen- 
eralizations, relationships,  and  skills 

6.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

IL  The  Nature  of  the  Major  Outcomes 

Knowledge  of  the  A.  and  S.  Facts  with  Sums 
and  Minuends  through  10 

Because  of  what  has  already  been  said  about  the 
simple  number  facts,  the  treatment  of  this  type  of 
outcome  here  can  be  abbreviated.  As  was  pointed 
out  on  page  11,  knowledge  of  such  a simple  number 
fact  as  3+4=7  involves  much  more  than  the 
ability  to  say  or  think,  “Three  and  four  are  seven.” 
After  all,  a parrot  can  be  trained  to  croak  “Seven” 
when  asked,  “How  many  are  three  and  four?”  But 
what  parrot  has  been  taught  to  do  arithmetic? 
Only  when  3+4=7  is  sensed  as  a generalized 
idea  that  applies  to  a vast  array  of  quantitative  situ- 
ations can  it  become  a functional  part  of  the  indi- 
vidual’s arithmetic  competence.  Thus,  because  any 
number  fact  is  a generalization,  the  learning  proc- 
ess must  be  guided  as  for  any  other  generalization. 


One  arrives  at  generalizations  in  arithmetic  (as 
everywhere  else)  by  establishing  relationships  be- 
tween meaningful  concepts.  This  statement  is  a 
bit  technical.  Suppose  we  analyze  it.  For  3+4=7 
the  pupil  must  have  carefully  developed  ideas  (and 
not  merely  the  words)  for  each  of  the  three  symbols 
3,  4,  and  7.  He  must  understand  the  symbols  + 
and  = or,  in  other  words,  he  needs  to  understand 
the  process  of  addition  and  the  notion  of  equiva- 
lence. He  must  have  a grasp  of  the  relationships 
(a)  between  3+4=7  and  its  reverse,  4+3  = 7 
(such  facts  go  in  pairs;  and  the  order  of  the  ad- 
dends does  not  affect  the  sum);  (b)  between  the 
A.  facts  and  the  associated  S.  facts,  7—3  = 4 and 
7—4=3  (the  whole-story  idea) ; (c)  between  the 
fact  and  other  facts  in  which  7 is  the  sum  or  minu- 
end (such  as  5 + 2 = 7) ; {d)  between  the  fact  and 
other  “nearby”  facts  (3+3=6,  4+4=8, 
2 + 4 = 6,  and  the  like). 

Considerations  such  as  those  in  the  foregoing 
paragraphs  account  for  the  program  for  teaching 
the  A.  and  S.  facts  that  is  provided  in  Arithmetic 
We  Need.  The  portion  of  the  program  for  A.  and 
S.  facts  found  in  Chapter  1 is  outlined  in  the 
following  paragraphs. 

Pages  1-13.  First,  the  children  study  groups 
and  find  that  groups  of  like-things  can  be  combined. 
Then  they  learn  to  write  the  put-together  stories 
in  a variety  of  forms  and  also  find  that  these  put- 
together  stories  go  in  pairs.  Pupils  then  use  this 
knowledge  and  the  skills  they  have  developed  in 
solving  simple  word  problems.  In  doing  all  this, 
they  grasp  the  meaning  of  addition  as  a process  and 
they  review  or  learn  the  A.  facts  with  sums  of  6 or 
less.  Finally  the  competencies  acquired  in  studying 
the  A.  facts  with  sums  to  6 are  utilized  to  provide 
a systematic  review  in  the  A.  facts  with  sums  of  7 
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and  8.  These  new  facts  are  then  employed  in  many 
problems  that  involve  money  numbers,  thereby  ex- 
tending and  enriching  the  meaning  of  addition. 

Pages  18-25  are  devoted  to  a review  of  the  idea 
of  subtraction  as  a means  of  separating  a group  of 
like-things  to  find  a remainder.  These  pages  are 
similar  in  design  and  intent  to  the  first  work,  de- 
scribed above,  for  the  corresponding  A.  facts.  Pu- 
pils see  that  most  take-away  stories  go  in  pairs,  that 
remainders  are  usually  smaller  than  the  number 
subtracted  from,  and  that  take-away  stories  can  be 
written  with  numbers  and  signs  and  expressed  as 
facts  useful  in  solving  word  problems. 

Pages  26-29,  34-35,  develop  and  use  the  rela- 
tionships between  A.  facts  and  their  corresponding 
S.  facts.  By  using  A.  and  S.  facts  already  learned, 
the  idea  of  the  whole  story  is  discovered.  This  im- 
portant relationship  and  the  equally  important  idea 
that  numbers  such  as  9 may  be  thought  of  as  com- 
posed of  pairs  of  “parts”  (8-|-  1,  7 -f  2,  2-b  7, 
1 -1-  8)  are  combined  in  reteaching  the  A.  and  S. 
facts  with  sums  and  minuends  of  8,  9,  and  10. 

Page  30  provides  experience  in  differentiating 
between  the  need  for  addition  and  for  subtraction 
in  word  problems. 

Pages  36  and  37.  In  earlier  pages,  pupils  used 
subtraction  to  find  “how  many  are  left”  (the  “re- 
mainder” idea).  Now  they  find  that  subtraction  is 
also  a method  to  find  “how  many  are  gone”  (the 
“number  gone”  idea).  Word  problems  on  page  41 
contain  the  new  use  of  subtraction,  as  well  as  the 
more  familiar  uses  of  subtraction  and  addition. 

Pages  40  and  46  provide  separate  tests  for  all 
the  A.  and  S.  facts  taught  in  the  chapter,  while 
page  47  presents  a test  of  forty-five  selected  facts, 
mixed  as  to  addition  and  subtraction. 

This  discussion  of  the  program  for  teaching  the 
A.  and  S.  facts  would  be  incomplete  if  the  use  of  the 
letter  n to  stand  for  an  unknown  number  in  addi- 
tion and  subtraction  examples  were  not  mentioned. 
At  first  {page  2 7),  n is  used  only  as  a symbol  for  the 
sum  or  remainder  in  simple  exercises  like  5 -f  3 = w 
and  % — A = n.  Later  {page  38),  n is  substituted 
for  numbers  anywhere  in  these  easy  combinations. 
In  subsequent  chapters  this  use  of  n appears  in 
addition  and  subtraction  examples  requiring  com- 
putation (e.g.,  23  -b  « = 48,  and  19  — n = 52).  The 
immediate  purpose  of  these  experiences  with  n is 


to  develop  flexibility  on  the  part  of  the  pupils  in 
dealing  with  number  relationships.  The  skills  thus 
attained  prove  highly  useful  to  pupils  as  they  later 
solve  verbal  problems. 

Ability  to  Read  and  Write  Numbers  through 
99 

Probably  little  instruction  will  be  required  to 
help  with  the  achievement  of  this  outcome.  Most 
children  will  have  acquired  the  abilities  in  question 
in  Grades  1 and  2 — if  not  by  direct  teaching,  then 
more  or  less  incidentally  through  such  activities  as 
telling  their  ages,  writing  dates,  and  finding  pages 
in  books.  (Note  the  opportunity  in  the  Grade  3 
pupil’s  book  for  associating  with  each  page  number 
its  form  in  words.)  The  purpose  of  the  exercises 
on  pages  14,  15,  and  16  (in  part)  is  to  review  the 
skills  and  to  give  children  some  acquaintance  with 
the  systematic  character  of  2-place  numbers — the 
increases  by  1 (ten)  in  the  ten’s  figure  as  the  decades 
are  advanced,  and  by  1 (one)  in  the  one’s  figure  as 
successive  numbers  are  written  and  read  within  the 
decade.  The  meaning  of  zero  is  taught,  as  well  as 
the  words  for  the  even-decade  numbers;  and  the 
exercises  which  require  the  writing  of  series  of 
numbers,  of  arranging  numbers  according  to  size, 
and  the  like,  will  insure  adequate  attention  to  num- 
ber order  from  0 to  99. 

Ability  to  Count  by  I’s,  2’s,  3’s,  4’s,  5*s,  and 
lO’s 

Skill  in  counting  to  100  by  I’s,  5’s,  and  lO’s  is 
usually  acquired  by  children  of  primary-grade  age, 
either  in  school  or  in  connection  with  many  activi- 
ties they  normally  engage  in  outside  of  school. 
They  also  acquire  competence  in  counting  by  2’s, 
3’s,  and  4’s,  though  to  lower  limits.  It  is  expected 
that  the  exercises  provided  on  page  16  will  identify 
for  your  special  attention  those  children  who  can- 
not count  to  the  extent  specified.  The  exercises 
will  also  help  impress  pupils  with  the  efficiency  of 
building  numbers  by  using  groups  instead  of  ones. 

Ability  to  Add  Three  Numbers,  Horizontally 
and  Vertically,  Sums  to  10 

The  addition  of  three  addends  written  horizon- 
tally is  introduced  on  page  39.  We  consistently  try 
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to  introduce  new  topics  through  concrete  presenta- 
tion and  this  plan  is  again  followed  here  (e.g.,  sub- 
groups of  six  “windows”  are  pictorially  distributed 
among  three  “houses”).  From  this  presentation  it 
is  easy  for  the  child  to  move  to  the  number  stories 
involved  and  to  the  skills  of  writing  the  numbers 
and  of  thinking  them  together.  Practice  follows  on 
pages  40  and  41.  Column  addition  (the  addends 
being  written  vertically)  is  taught  on  page  42,  with 
practice  on  page  43.  Again,  the  first  experiences 
are  with  pictured  objects,  so  that  the  transition  to 
' abstract  numbers  in  columns  is  simple. 

Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 

' An  adequate  overview  of  Chapter  1 must  neces- 
j sarily  include  specific  items,  the  understanding  of 
i which  are  expected  outcomes.  In  the  list  below, 

! the  specifics  are  listed  substantially  in  the  order  of 
their  presentation  in  the  pupil’s  book. 

1.  Concepts  and  essential  technical  terms  and 


symbols: 

group 

zero 

alike  (for  like-groups) 

column 

sign 

row 

equal 

take  away 

helper 

left  (subtraction) 

put-together  groups 

— (minus) 

pair 

subtract  (S.) 

problem 

remainder 

+ 

whole  story 

double 

add  (A.) 

order 

facts 

ruler 

example 

finger  inch 

sum 

right 

cents 

left 

i 

gone  (subtraction) 

1 -place  numbers 

n (missing  number) 

2-place  numbers 

downward 

figure^ 

Ex.  (for  exercise) 

2.  Important  relationships  and  generalizations. 
All  relationships  and  generalizations  developed  in 
the  pupil’s  book  appear  in  heavy  type.  We  refer 
to  such  statements  as  “When  you  find  how  many 
in  all,  you  put  groups  together,”  and  “Most  take- 
away facts  go  in  pairs,”  etc. 

The  generalizations  appearing  in  Chapter  1 are 
shown  in  dark  print  and  will  be  found  on  the  fol- 


lowing pages  in  the  pupil’s  book:  1,  2,  4,  6,  10,  1 1, 
12,  19,  21,  22,  24,  25,  26,  30,  34,  36,  41,  45  (or  see 
the  corresponding  reproduced  pages  in  this  Manual). 

3.  Skills  beyond  those  already  listed: 

a.  Ability  to  set  down  the  numbers  involved  in 
solving  simple  verbal  problems  along  with  ability 
to  do  the  work  necessary  for  solving 

b.  Using  folded  paper  to  avoid  copying  examples 
(as  for  practice  and  for  tests) 

c.  Using  the  whole  story  to  find  answers  for  un- 
learned combinations  in  A.  and  S. 

Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

As  children  learn  arithmetic 

1 . They  should  attach  value  to  order,  precision, 
and  accuracy  in  quantitative  matters. 

2.  They  should  appreciate  the  logic  of  arith- 
metic and  of  arithmetical  procedures. 

3.  They  should  approach  each  successive  learn- 
ing task  with  the  intent  and  the  will  to  think  out 
ideas  for  themselves  and  to  understand. 

4.  They  should  acquire  the  disposition  to  use 
arithmetic  in  practical  and  useful  ways  in  their 
every-day  experiences. 

Learning  results  such  as  these  (the  list  is  incom- 
plete) are  what  is  meant  by  “desirable  emotional- 
ized responses”  as  outcomes  of  instruction  in  arith- 
metic. They  are  often  said  to  be  intangible, 
the  implication  being  that  therefore  there  is  no 
point  in  setting  them  up  as  instructional  goals. 
True,  progress  toward  these  ends  is  not  easily  as- 
sessed by  paper-and-pencil  tests,  and  to  that  extent 
they  are  less  tangible  than  are  other  outcomes. 
Yet,  they  are  not  beyond  the  limits  of  acceptable 
evaluation,  for  they  manifest  themselves  (or  their 
absence)  in  the  behavior  of  children.  Knowing 
what  to  look  for,  we  have  but  to  look. 

The  “desirable  emotionalized  responses”  listed 
above  as  outcomes  are  not  peculiar  to  Chapter  1 of 
the  pupil’s  book,  nor  are  they  peculiar  to  Grade  3. 
Rather,  they  represent  directions  of  growth  which 
should  be  continuous  from  Grade  3 to  Grade  4 and 
on  into  later  grades.  They  are  treated  here,  early 
in  the  Manual,  because  they  are  important  and 
therefore  deserve  immediate  and  continued  atten- 
tion. 
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III.  Miscellany 

The  contents  of  Chapter  1 of  the  pupil’s  book 
have  now  been  fully  covered  with  but  two  excep- 
tions; (a)  the  four  achievement  tests  at  the  end  of 
the  chapter  (to  be  discussed  at  a later  point  in  the 
Manual)  and  (b)  the  use  of  a foot  ruler  to  measure 
in  inches  {pages  32-35).  The  skill  of  measuring  in 
inches  will  probably  already  be  in  the  possession  of 
most  children  when  they  come  to  page  32,  but  this 
skill  needs  to  be  maintained. 

These  exercises  serve  other  purposes  as  well. 
In  the  first  place,  they  help  children  to  acquire  a 
really  functional  concept  of  “inch,”  a term  which 
frequently  means  nothing  except  one  of  the  ab- 
stract items  in  the  table  of  linear  measure.  Use 
of  the  “finger  inch”  (each  child  uses  his  own)  gives 
children  the  content  needed  to  make  the  word 
mean  something.  (The  “finger  inch”  is  the  first  of 
several  “reference  measures”  introduced  in  Arith- 
metic We  Need  as  devices  to  make  units  of  measure 
sensible  and  useful.)  In  the  second  place,  practice 
in  measuring  with  the  ruler  develops  a way  of 
thinking  of  the  numbers  0 to  12  as  a linear  scale 
increasing  from  left  to  right.  Addition  and  sub- 
traction can  then  be  performed  on  the  ruler  with 
some  degree  of  concreteness,  addition  being  ac- 
complished by  movement  to  the  right ; subtraction, 
by  movement  to  the  left.  This  use  of  the  ruler  is 
then  turned  to  advantage  in  isolating  and  relating 
the  A.  and  S.  facts  for  10. 

IV.  Inventorying  Knowledge  and  Ability 

It  is  obviously  important  for  you  to  learn  what 
you  have  to  work  with  at  the  outset.  You  need  to 
find  out  what  number  knowledge  and  skill  your 
pupils  bring  with  them.  You  may  get  this  informa- 
tion either  by  diagnostic  teaching  or  by  testing. 

1 . Inventorying  by  diagnostic  teaching.  Start  right 
in  with  page  1 of  the  pupil’s  book  (or  with  natural 


or  contrived  classroom  situations  paralleling  those 
in  the  first  lesson).  Proceed  slowly,  checking  as 
you  go.  Note  which  children  are  in  difficulty  at 
each  point  and  help  them  to  remove  their  de- 
ficiencies, going  on  only  as  fast  as  your  class  (or  a 
sizeable  majority  of  them)  are  ready  to  proceed 
with  you.  Identify  the  children  who  cannot  keep 
up  and,  in  all  probability,  permit  these  slower 
learners  to  work  with  concrete  materials  longer 
than  those  who  learn  more  rapidly.  Also,  the  pro- 
vision for  oral  development  on  almost  every  page 
will  provide  an  ideal  opportunity  for  you  to  gain 
insight  into  the  thought  procedures  of  the  pupils. 
Moreover,  the  Manual  suggestions  for  teaching  the 
successive  pages  will  contribute  useful  ideas. 
Through  diagnostic  teaching  with  the  pupil’s  book, 
you  will  ultimately  deal  with  every  item  of  knowl- 
edge and  skill  presupposed  in  the  Grade  3 program. 
Eventually  you  will  know  in  detail  the  extent  and 
the  limitations  of  your  pupils’  arithmetical  back- 
grounds, and  you  will  have  had  a chance  to  fill  in 
any  shortages. 

Diagnostic  teaching  is  recommended  to  teachers 
who  know  their  pupils  rather  well,  possibly  having 
moved  with  them  into  Grade  3 from  Grade  2.  It 
may  also  be  used  with  children  not  so  intimately 
known,  provided  that  the  class  is  not  too  large. 

2.  Inventorying  by  testing.  This  method  has  its 
advantages,  too.  After  two  or  three  days  of  testing 
you  will  have  a fairly  complete  picture  of  the  arith-  n 
metical  background  of  your  individual  pupils  and 
of  your  class.  You  can  then  group  your  pupils  ac- 
cording to  their  learning  needs  and  begin  at  once 
systematically  to  guide  them  so  they  will  develop 
adequate  understandings  and  skills. 

For  teachers  who  want  them — and  many  will — 
inventory  tests  for  use  before  introducing  the 
pupil’s  book  will  be  found  in  Part  IV  of  the  Man- 
ual, pages  321-324.  Specific  directions  for  ad- 
ministering the  tests  and  a suggested  record  form 
are  also  given. 
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Two  or  more  things  together  are  a group. 
Numbers  tell  how  many  there  are  in  groups. 


On  the  Way  to  School 

Meaning  of  group  [O] 

1.  Andy  said,  “I  see  a group 
of  red  planes  and  a group  of 
blue  planes!”  Look  at  the  big 
picture.  Tell  how  many 
Andy  saw  in  each  group. 5^,^^ 

2.  Picture  A shows  the  planes 
together.  How  many  planes  are 
in  this  new  group  ?'^ 

3.  Mary  said,  “I  see  4 boys 
waiting  for  2 more  boys.”  In 
the  big  picture,  find  the  group 
of  4 boys.  Now  find  the  group 
of  2 boys. 

4.  Picture  B shows  the  boys 
together.  How  many  are  in  the 
new  group 

5.  Ann  said,  “I  see  3 black-and-white  cows  and  3 
brown-and- white  cows.”  How  many  cows  in  all  did 
she  see?  ^ 


6.  Find  other  groups  in  the  big  picture.  Tell  how 

many  things,  you  see  in  ?ach  group.  2A£eda/yt^ 

7.  It  is  fun  to  use  numbers  to  tell  how  many  there 
are  in  a group.  Find  groups  in  your  room  and  tell  about 
them  with  numbers. 


Teaching  Page  1 
and  the  Page  Opposite 

Pupil’s  Objectives:  To  learn  (a)  the  concept 
group',  (b)  that  numbers  describe  grbups. 

Background.  Much  of  the  meaning  for  number 
symbols  and  computational  procedures  resides  in 
the  concept  of  group  and  the  understanding  of 
manipulations  with  groups.  Consequently,  pupils 
must  become  very  sensitive  to  groups  and  grouping 
procedures  to  understand  the  concept. 


Some  ideas  for  you  to  have  in  mind  are: 

1.  Whenever  items  (objects,  sounds,  and  so  on) 
are  thought  of  as  having  something  in  common 
that  ties  them  together,  they  represent  a group. 
Then  cups  and  saucers  may  be  thought  of  as  a 
group  because  they  are  dishes.  This  idea  is  pro- 
moted with  children  through  such  procedures  as 
having  them  see  that  items  in  groups  must  be  alike 
in  some  way  before  the  groups  can  be  combined. 

2.  When  we  measure,  we  are  artificially  chang- 
ing a continuous  quantity  into  a group  situation. 
That  is,  through  marking  off  a continuous  quantity 


27 


into  inches  or  dividing  it  up  into  pounds,  and  so 
on,  we  make  a group  that  can  be  counted  and 
therefore  described  with  a number. 

3.  When  we  work  with  parts  of  a whole,  we  also 
work  with  groups  of  parts,  f means  a group  of  3 
parts,  each  I in  size. 

4.  A group  and  its  corresponding  number  may 
be  thought  of  in  two  ways:  (a)  as  a loose  aggregate 
of  ones  (“Three  books”  are  “one  and  one  and  one 
more”);  (&)  as  a unit  to  which  pupils  pay  attention 
without  thinking  about  the  individual  ones  as  such. 
Your  slower  learners  probably  think  of  numbers  in 
sense  (a).  They  will  do  less  counting  in  finding 
sums  and  remainders  if  they  think  of  numbers  in 
sense  {b),  so  they  should  be  given  experience  with 
groups  in  familiar  patterns. 

The  group  concept  is  basic  to  arithmetic.  If 
children  understand  it  thoroughly,  they  will  be 
well  on  their  way  to  success  in  working  with  num- 
bers. Facility  in  thinking  in  group  terms  is  a 
valuable  ability. 

Teacher’s  Preparation.  Note  objects  in  the 
room  that  are  in  groups  of  from  2 to  6 (chairs, 
books,  crayon  boxes,  pictures,  etc.).  Make  plans 
for  other  group  experiences  (groups  of  sounds, 
taps  on  the  back  of  the  hand,  etc.). 

Pre-book  Lesson 

1.  Let  children  leaf  through  their  new  arith- 
metic books  to  become  more  familiar  with  them; 
then  let  them  discuss  what  they  like  about  the 
books.  Among  other  things  (such  as  the  title,  the 
use  of  color  for  pictures  and  to  emphasize  print, 
and  the  like)  see  if  they  realize  the  value  of  number- 
ing pages  in  words  as  well  as  symbols. 

2.  Develop  the  concept  of  group  as  a collection 
of  things  that  are  alike  in  some  way.  Be  sure  to 
have  objects  in  many  different  arrangements  and 
sub-groupings. 

3.  See  if  pupils  can  give  their  own  definition  of 
a group  before  reading  page  1. 


h.  Have  others  encircle  two  groups  of  planes 
with  their  fingers. 

c.  Have  a pupil  tell  how  many  planes  are  in  each 
group.  (Note  that  answers  are  printed  in  red  on 
the  Manual  reproduction  of  the  pupil’s  book 
page.) 

2.  Use  similar  procedures  for  the  other  prob- 
lems. Conclude  by  having  children  read  and  dis- 
cuss the  dark  print  at  the  bottom  of  the  page. 

Differentiations  and  Extensions 

Materials  needed:  many  small  boxes,  objects 
(such  as  dowels;  cardboard  strips,  3"  X 1";  milk- 
bottle  caps ; marbles,  or  any  of  the  other  quantity 
objects  suggested  on  page  341  of  this  Manual),  oak 
tag,  envelopes. 

1.  Start  a number  table  or  corner  like  the  one 
pictured  on  page  320  in  this  Manual.  Collect  ob- 
jects to  be  used  in  the  manipulative  stage  of  num- 
ber work. 

2.  Make  individual  dot  cards  as  below.  Use 
oak  tag  about  3 in.  by  3 in.  Make  all  dots  the  same 
color  with  crayons.  Put  the  cards  in  envelopes  for 
storage. 


3.  Make  for  class  use  a set  of  large  dot  pictures 
in  group  patterns. 

4.  Help  all  children  strive  for  immediate  recog- 
nition of  patterned  groups  and  insist  that  this  not 
be  restricted  to  only  one  kind  of  group. 

5.  Slower  learners  may 

a.  Make  grouping  boxes.  Use  six  small  boxes 
of  similar  size.  Put  one  dowel  or  cardboard  strip 
in  first  box.  Put  two  in  next  box,  three  in  next, 
etc.  Number  the  boxes  “1,  2,  3,  4,  5,  6.” 

b.  Draw  pictures  of  groups  of  objects. 


Book  Lesson.  The  [O]  in  the  upper  right-hand 
corner  of  the  pupil’s  book  page  shows  that  this  is  an 
oral  lesson. 

1.  For  problem  1: 
a.  Have  a child  read  orally. 


s-  / //  //  /# 

. o o oo 

Buttons  O Q 


OQ 


G#0 
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Can  You  Make  Number  Stories? 

Meaning  of  addition  [O] 

1 . Picture  A shows  groups  of 
dogs.  How  many  groups  are 
there?  ^ 

2.  In  picture  B,  the  dogs  are 
together.  Finish  the  story  that 
tells  how  many  dogs  in  all. 

2 dogs  and  2 dogs  are  dogs. 

3.  How  many  groups  of  pigs 
are  there  in  picture  CP^How 
many  pigs  in  all  are  there  in 
picture  D ? -^ 

2 pigs  and  3 pigs  are  --f-  pigs. 

[W] 

4.  Pictures  E and  F show 
a picture  story  about  ducks. 
Write  the  number  story  to  tell 

how  many  ducks  in  all.  . 

3oUic^  a/nc6  u/iCy  & ciocchi. 

Make  a picture  for  each  of 
these.  Then  write  the  number 
story  to  tell  how  many  in  all. 

5.  1 bell  and  3 bells 

6.  4 cups  and  2 cups 

7.  3 baUs  and  2 baUs 

When  you  find  how  many  in  all,  you 
put  groups  together. 

2 

Teaching  Page  2 

Pupil’s  Objectives:  To  learn  (a)  that  groups 
can  be  put  together  to  make  larger  groups ; (6)  that 
the  story  can  be  told  with  numbers. 

Background.  In  developing  the  addition  con^ 
cept,  pupils  should  see  real  groups  actually  brought 
together.  Ultimately,  the  meaning  of  addition 
should  be  broadened  so  pupils  will  think  of  the 
addition  process  as  finding  a number  that  tells  how 
many  in  all,  even  when  the  sub-groups  are  kept 
separated  and  do  not  lose  their  original  identity. 

Teacher’s  Preparation.  Obtain  objects  that 
can  be  easily  handled  (buttons,  pennies,  books, 
cardboard  strips,  or  the  like — six  of  each). 


Pre-book  Lesson 

1.  Slower  learners  will  need  much  work  with 
objects  before  going  to  the  picture  stage  in  the 
pupil’s  book  where  they  must  “think”  groups 
together. 

a.  Put  some  boys  in  groups  and  have  pupils 
write  number  stories  (3  boys  and  2 boys  are  5 boys, 
etc.). 

b.  From  materials  collected,  children  may  make 
more  groups  and  write  number  stories  (3  buttons 
and  3 buttons  are  6 buttons). 

2.  All  children  need  practice  in  transferring  from 
objects  to  pictures  to  number  stories. 

a.  Show  2 pennies  and  3 pennies. 

h.  Have  children  draw  pictures  of  the  groups  of 
pennies. 

c.  Write  on  the  board  and  have  children  com- 
plete the  following  number  story: 

2 pennies  and  3 pennies  are  _?_  pennies. 

3.  Occasionally  you  will  want  to  let  your  more 
capable  pupils  attempt  a lesson  without  any  intro- 
ductory preparation.  This  procedure  may  be  used 
to  discover  which  children  are,  or  are  not,  prepared 
to  proceed  alone. 

Book  Lesson 

Ex.  1-3:  Oral  work.  Read  the  first  problem 
and  have  children  locate  the  groups  in  picture  A. 

Point  out  that  picture  B has  the  same  dogs  as 
picture  A.  Have  pupils  read  Ex.  2 to  themselves 
and  finish  the  number  story. 

Have  children  read  Ex.  3.  Point  out  the  two 
small  groups  in  picture  C,  and  then  that  picture  D 
shows  the  two  groups  put  together. 

Ex.  4-7:  The  [W]  just  before  Ex.  4 in  the  right- 
hand  margin  of  the  pupil’s  book  means  "written  work.” 

Group  children  according  to  those  who  can 
continue  with  remainder  of  page  independently  and 
those  who  need  more  help. 

a.  More  capable  children.  Allow  them  to  read 
the  rest  of  the  page  to  see  if  they  have  questions. 
Then  let  them  write. 

b.  Slower  learners.  If  they  cannot  do  the  written 
work  without  your  assistance,  help  them.  Some 
will  need  more  work  with  objects,  but  try  to  help 
them  become  independent  except  for  picture  helps. 
They  may  enjoy  working  with  partners,  taking 


29 


turns  drawing  picture  stories  and  writing  number 
stories.  Speed  at  this  stage  is  nonessential,  but 
accuracy  is,  of  course,  important. 

Dififerentiations  and  Extensions 

1.  Put  side  by  side  the  dot  cards  made  after 
page  1.  Have  pupils  write  the  number  stories 
shown. 

2.  For  your  number  corner  or  number  table, 
have  pupils  mount  pictures  from  seed  catalogues 
to  show  number  stories  studied. 

3.  More  capable  children  may  make  pictures  of 
semi-abstract  forms  for  the  number  corner,  such 
as:  2 stars  and  3 stars;  2 large  circles  and  4 small 
circles;  etc. 

4.  Slower  learners  may  make  picture  charts  show- 
ing flowers,  balls,  leaves,  etc.,  putting  groups  that 
total  4 on  one  chart,  groups  that  total  5 on  another 
chart,  and  groups  that  total  6 on  another.  The 
charts  may  be  used  for  number  stories. 

Teaching  Page  3 

Pupil’s  Objectives:  (a)  To  learn  that  to  be  put 
together,  the  things  in  groups  must  be  alike ; (&)  to 
learn  the  signs  + and  = with  their  meanings ; (c)  to 
learn  to  write  and  read  number  stories  expressed 
with  + and  = ; (d)  to  see  how  well  A.  facts  with 
sums  of  6 or  less  can  be  recalled. 


Writing  Number  Stories  a Short  Way 

Ways  to  express  addition  [O] 


1.  Picture  A shows  two  groups. 
In  B,  the  groups  are  together  in  one 
put-together  group.  Tell  the  story. 

2-.^3oni£/>  -fxrru^  aAJ^x 

Are  the  animals  in  all  three  groups 
ponies?!^ 

The  short  way  to  write  the  story 
for  pictures  A and  B is  2 + 3=5. 
The  sign  + means  and. 

The  sign  = means  “are”  or  “equal’ 
or  “are  the  same  as.” 

For  2 + 3 = 5,  we  say: 

2 and  3 are  5. 

2 and  3 equal  5. 

2 and  3 are  the  same  as  5. 


Write  these  the  short  way: 


(W) 


2.  2 and  2 are  4. 

2 + 2 =V 

3.  2 and  4 equal  6. 
2 = 6 

4.  3 and  2 are  5. 

3 i-2^5 


5.  3 and  3 are  the  same  as  6. 

3 -i-  3 

6.  5 and  1 equal  6. 

5 + ; =6 

7.  1 and  3 are  the  same  as  4. 

/ i-3  = + 


How  many  in  all?  Write  just  the 
answers.  If  you  need  help,  make  dot 
pictures  hke  this  one  for  4+2. 


8.  4+2  = 6 

9.  3+3=6 
10.  2+4=6 


11.  2^3  =.5 

12.  5+1=6 

13.  2+2  = + 


14.  1+5  = 6 

15.  1+4 

16.  1+3  = + 


Background.  So  far,  in  connection  with  the 
concept  of  addition  and  the  idea  that  groups  (and 
so,  numbers)  can  be  put  together,  the  sums  have 
been  kept  to  6 or  less.  On  this  page  also,  where 
the  process  signs  are  to  be  learned,  the  sums  are 
kept  small. 

If  your  pupils  make  errors  in  the  “test”  (Ex.  8 
to  16),  succeeding  pages  will  provide  ample  oppor- 
tunity for  mastery  of  the  facts  with  sums  to  6.  In 
this  case,  as  always,  understanding  is  the  first 
consideration. 

Teacher’s  Preparation.  Have  ready  6 dowels 
and/or  other  objects,  6 pasteboard  cards  (at  least 
1"  X 3"),  and  children’s  dot  pictures.  If  possible, 
also  have  pictures  or  charts  showing  groups  of  ob- 
jects, like  picture  A on  page  2 of  the  pupil’s  book. 
More  capable  children  may  be  able  to  help  make 
these  materials. 
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Pre-book  Lesson.  Show  two  groups  of  like 
objects,  as  4 and  2,  and  lead  pupils  to  state  th( 
number  story. 

a.  See  if  pupils  know  the  short  way  to  write  th 
number  story  (4  -j-  2 = 6). 

b.  Indicate  the  -f-  sign.  See  if  children  knov 
that  this  sign  means  and. 

c.  Indicate  the  = sign.  See  if  children  knov 
that  this  sign  means  are,  are  the  same  as,  and  equat 

d.  Read  4 + 2 = 6 as  “4  and  2 are  6,”  “4  am 
2 are  the  same  as  6,”  and  “4  and  2 equal  6.”  Per 
haps  you  will  want  to  have  these  3 ways  of  read 
ing  the  A.  fact  written  on  the  board  for  all  to  see 

e.  Repeat  experiences  with  pictures  or  dot  pic 
tures.  Have  pupils  note  each  time  that  like-thing 
are  put  together. 
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Book  Lesson 


NOTES 


Ex.  1:  Oral  work.  Have  children  engage  in  the 
following  activities: 

a.  Read  Ex.  1 and  note  pictures  A and  B. 

b.  Find  the  sentence  that  asks  about  the  animals  in 
the  picture. 

c.  Read  the  short  way  of  writing  the  number  story. 

d.  Read  the  sentence  that  tells  about  the  sign  +; 
the  sign  = . 

e.  Read  the  three  ways  of  saying  2 + 3 = 5. 

Ex.  2-16:  Written  work.  Have  children  write 
2 + 3 = 5 as  Ex.  1 on  their  papers.  Explain  about 
writing  answers  only  for  Ex.  8-16. 

Slower  learners  may  need  help  with  Ex.  8-16. 
Work  with  them  and  show  how  to  make  dot  pic- 
tures on  paper  when  sums  are  not  known. 

Differentiations  and  Extensions 

Materials  needed:  blank  paper  for  charts  and  for 
pocket  chart-holder. 

1.  Have  children  make  cardboard  charts  similar 
to  the  one  below. 


! 2.  Make  a pocket  chart  (see  Manual,  page  335, 

for  construction  suggestions)  or  use  your  reading 
' pocket  chart.  Show  in  the  pockets  the  picture  way, 
the  long  way,  and  the  short  way,  as  shown  below. 


W- 


3+2  = 5 


1 3.  More  capable  children  may  demonstrate  to  the 

I class,  by  using  balance  scales  and  like-objects,  that 
, 3 books  + 2 books  = 5 books. 
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Pairs  of  Put-Together  Stories 

Review  of  addition  |0] 

1.  Tell  why  these  two  put-together  stories  may  be 
used  for  picture  A; 

2 drums  and  4 drums  are  6 drums. 

4 drums  and  2 drums  are  6 drums. ★ 

2.  On  the  board  write  this  pair 
of  stories  about  drums  the  short 
way.  Use  numbers  and  signs. 

2+4=6  4+2=6 

[W] 

3.  Picture  B has  two  stories. 

1 chick  and  2 chicks  = -3-  chicks. 

2 chicks  and  1 chick  = -3.  chicks. 
Write  the  pair  of  number  stories 

for  picture  B the  short  way.v 

;t2=J;2t/=3 

4.  For  picture  C write  the  pair 
of  number  stories  the  long  way.)^ 
Then  write  them  the  short  way. 

5.  In  picture  A,  the  things  are  alike  in  all  the  groups. 
'Yho.y jftt  all  drums.  How  are  the  groups  in  picture  B 
alike in  picture  C}aMda3i 

Make  pictures  for  these  groups: 

6.  2 cookies  and  1 cooky  7.  2 tents  and  3 tents 

Under  each  picture  write  the  two  put-together  stories 
the  long  way.  Then  write  them  the  short  way.^ 

In  a put-together  story,  all  the  things  are  alike. 

Most  put-together  stories  go  in  pairs. 

4 

Note:  Whenever  a red  star  is  found  beside  an 
exercise  on  a reproduced  page  (reduced  reproduction 
of  pupils’  page),  this  will  indicate  that  the  answer  has 
been  placed  under  the  heading:  “Answers  Not  on 
Reproduced  Page.”  The  red  star  in  front  of  this 
heading  will  help  you  locate  these  answers  quickly 
each  time. 


Teaching  Page  4 

Pupil’s  Objectives:  {a)  To  discover  the  re- 
lationship between  direct  A.  facts  and  their  reverses 
(e.g.,  3 -{-  1 = 4 and  1+3  = 4);  (^)  to  see  again 
that  only  like-groups  may  be  combined;  (c)  to  find 
and  write  pairs  of  related  addition  facts. 

New  Words:  pairs,  alike.  Introduce  as  you 
would  new  reading  vocabulary  the  two  new  words 
that  occur  in  this  lesson.  (A  complete  list  by  pages 
of  all  new  words  in  the  Grade  3 text  may  be  found 
on  page  348  in  the  Manual.  As  these  words  are  in- 
troduced to  your  pupils,  you  will  also  find  them 
listed,  page  by  page,  under  this  heading  in  your 
Manual.) 

Book  Lesson 

Ex.  1 and  2:  Oral  work.  Do  Ex.  1 with  chil- 
dren, using  picture  A.  Write  long  forms  on  the 
board  as:  2 drums  and  4 drums  are  6 drums,  and 
4 drums  and  2 drums  are  6 drums. 

Read  Ex.  2 with  children.  Write  the  short  form 
on  the  board  as;  2+4=6  4+2=6 

Ex.  3-7:  Written  work.  More  capable  children 
may  do  the  rest  of  the  page  independently.  Be  sure 
that  they  understand  directions. 

Help  slower  learners  draw  pictures  and  write 
number  stories,  both  the  long  way  and  the  short 
way,  with  exercises  such  as:  (a)  4 hats  and  1 hat; 
{b)  2 eggs  and  4 eggs. 

Differentiations  and  Extensions 

1 . Have  children  match  pictures  from  the  num- 
ber corner  with  dot  cards. 

2.  Have  more  capable  children  assist  you  with  the 
slower  learners. 


•★Answers  Not  on  Reproduced  Page  4- 


1.  Since  the  drums  are  all  alike,  it  makes  no  dif- 
ference whether  the  two  drums  or  the  four  drums 
are  thought  of  first. 


6.  2 cookies  and  1 cooky  = 3 cookies 

1 cooky  and  2 cookies  = 3 cookies 
2+1=3  1+2=3 


4.  4 dolls  and  2 dolls  = 6 dolls 
2 dolls  and  4 dolls  = 6 dolls 
2+4=6  4+2=6 


7.  2 tents  and  3 tents  = 5 tents 

3 tents  and  2 tents  = 5 tents 
2+3=5  3+2=5 
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Number  Stories  the  Up-and-Down  Way 

Through  addition  facts  for  6 [WJ 

1 . Write  the  two  number  stories  for  the 
6 dots  in  the  dot  picture.  Write  the  stories 
the  short  way.  ^i-2=C> ; 


You  can  write  the  pair 
dot  picture  in  a new  way. 

of  number 

stories 

for  the 

Old  Left-to-Right  Way 

New  Up-and-Down  Way 

a.  4 + 2 = 6 

a.  4 

b.  2 

*•* 

b.  2 + 4 = 6 

+2 

+4 

6 

6 

You  read  the  new  up-and-down  way  the  same  as 
the  old  way.  Start  at  the  top  and  read  the  numbers 
downward. 


2.  Write  the  pair  of  put-together  stories  for  ^ 
this  dot  picture  in  the  new  up-and-down  way.v  ♦ • 

A.  A 


Write  these  stories  with  the  answers 

in  the  • 

up-and-down  way. 

helper:  Use  dot  pictures. 

3.  1+5  = 6 

7.  3+2  = 3- 

11.  1 + 3 = y 

4.  2 -f  4 = 4 

8.  5+1  = 4 

12.  4+2=4 

' 5.  4 + 1 = 5 

9.  2 + 3 = + 

+ 

II 

+ 

00 

6.  2-f  1 = 3 

10.  3+3  = 4 

14.  3 + 1 = + 

[O] 

Tell  the  answers  for  these.  Read  downward. 


abcdef  ghi 

15.  3 2 1 4 1 4 2 3 5 

+ 2 +4  +4  +2  -f3  +1  +3  +1  +1 

! S(oSGH-53^(o 

\ 

\ 5 

I Teaching  Page  5 

Pupil’s  Objective:  To  learn  to  read  and  write 
A.  facts  in  vertical  form. 

Teacher’s  Preparation.  Make  domino  cards 
with  colored  dots  large  enough  for  all  to  see.  These 
combinations  are  needed: 

1 and  2 1 and  3 1 and  4 2 and  4 

2 and  2 2 and  3 3 and  3 1 and  5 

(See  illustrations  in  the  next  column.) 

Pre-book  Lesson 

1.  Write  2 + 4=6  hoiizontally  on  the  board 
and  show  the  corresponding  domino  card  vertically. 

2.  Lead  pupils  to  see  that  the  number  story  is 
shown  on  the  domino  card  in  an  up-and-down  way. 


3.  Have  the  number  story  written  beside  the 
domino  card  to  correspond  with  dots. 


• 

2 

• 

+ 4 

• • 

~~6 

• • 

4.  Have  the  domino  card  turned  upside  down 
so  the  reverse  fact  is  shown.  The  number  story 
may  be  written  in  vertical  form. 


• • 

• • 

4 

+ 2 

* . 

6 

5.  If  necessary,  other  domino  cards  may  be  used 
with  numbers  written  vertically. 

6.  Dictate  facts  to  be  written  the  old  way  (hori- 
zontally) and  the  new  way  (vertically). 

New  Words:  read^  downward 

Book  Lesson 

Ex.  1-14:  Written  work.  Read  and  discuss 
Ex.  1 and  2.  Discuss  the  idea  of  a helper. 

Help  children  start  written  work.  Ex.  1 and  2 
may  be  done  by  writing  the  facts  on  the  board 
while  the  children  write  at  their  desks. 

Row  15:  Oral  work.  Let  children  work  with 
partners,  each  asking  the  other  the  complete  row. 

Differentiations  and  Extensions.  Each  child 
may  make  domino  cards  (each  card  about  2"  by 
4")  to  match  the  teacher’s  set.  Sums  may  be  writ- 
ten on  separate  cards  (about  I"  by  2").  The  chil- 
dren may  use  these  for  matching.  The  cards  may 
be  kept  in  an  envelope  along  with  the  dot  cards  and 
stored  in  the  pupil’s  desk. 

NOTES 


33 


Do  You  Have  Pets? 

Problem-solving:  adding  (WJ 

1.  Ann  has  2 black  cats  and  2 white  cats.  How  many 
cats  has  she  in  all? 

You  want  to  find  how  many  cats  there  are  in  all.  To 
find  how  many  in  all,  you  put  groups  together.  This  is 
called  adding.  You  add  when  you  think, 

2 cats  and  2 cats  are  4 cats. 

When  you  add,  you  can  write 
the  story  as  in  box  A. 

2.  Jean  has  1 bird  and  Betty 
has  4 birds.  How  many  birds 
have  they  in  all?  -5’ 

Box  B will  help  you  to  add. 

Add  in  these  stories  about  pets. 
Use  the  dot  pictures. 

3.  Two  of  Ted’s  squirrels  are  red  and  4 are 
gray.  In  all  he  has  how  many  squirrels  ? (e 

4.  Mary  had  3 large  goldfish.  Her  mother 
bought  her  3 small  goldfish.  Then  how  many 
goldfish  did  she  have?  6 

B5.  Ned’s  pets  are  4 white  mice  and  2 black 
mice.  That  makes  how  many  mice  for  Ned?  (o 

6.  Three  of  Andy’s  goats  are  in  a pen  and  2 
are  in  the  barn.  How  many  goats  has  Andy?  •5’ 

HI.  Mike  had  4 frogs.  He  found  1 more  frog. 
Then  how  many  frogs  did  he  have?  S 

To  find  how  many  in  all,  you  add. 

6 

Teaching  Page  6 

Pupil’s  Objectives:  (a)  To  use  the  technical 
term  add  and  to  relate  it  to  the  activity  of  finding 
how  many  in  all,  heretofore  referred  to  as  “putting 
groups  together”;  {b)  to  learn  how  to  write  work 
for  addition  problems. 

Teacher’s  Preparation.  Write  on  the  board,  or 
mimeograph,  the  problems  in  section  3 of  the  Pre- 
book Lesson  below. 

Pre-book  Lesson 

1 .  Have  objects  such  as  1 book  and  4 books  put 
together.  Ask,  “How  many  in  all?”  Discuss  ways 
in  which  a sensible  written  record  may  be  made. 
Write  the  various  forms  suggested  on  the  board. 


2 cats 
+2  cats 
4 cats 


1 bird  • 
+4  birds  ll 
birds 


Consider  with  the  children  the  advantages  or  dis- 
advantages of  all  methods.  See  if  the  following 
advantages  are  mentioned  for  the  method  shown 
in  box  A in  the  pupil’s  book; 

a.  It  tells  what  we  are  putting  together. 

It  is  written  the  new  way  (vertical  form). 

c.  It  tells  how  many  in  all. 

2.  If  you  wish  to,  you  may  now  introduce  the 
words  add  and  adding.  You  may  say,  “We  found 
how  many  books  in  all.  This  is  called  adding.  What 
did  we  add  in  this  example?” 

3.  Let  pupils  experiment  with  a few  verbal 
problems  with  sums  no  larger  than  6,  such  as  these: 

a.  Tom  has  2 cents  in  one  hand  and  3 in  the  other. 
How  many  cents  has  he  in  both  hands? 

b.  Jane  cut  out  4 gold  stars  and  1 silver  star.  How 
many  stars  did  she  have  then? 

c.  Joe  has  3 long  pencils  and  1 short  one.  That  is 
how  many  pencils  altogether? 

Each  time  be  sure  that  the  vertical  form  is  used 
and  that  pupils  understand  that  they  add  to  find 
how  many  in  all.  Dots  may  be  used  to  stand  for 
objects  if  they  are  needed  to  clarify  situations. 

2 cents  • • 

+ 3 cents  • • • 

5 cents 

Book  Lesson.  Written  work. 

1.  Discuss  problem  1.  Have  the  second  para- 
graph read  aloud.  Have  someone  illustrate  on  the 
board  the  dot  picture  that  might  be  made. 

2.  It  may  be  necessary  to  discuss  problem  2 and 
box  B. 

3.  More  capable  children  may  proceed  with  the 
rest  of  the  page. 

4.  Slower  learners  may  need  further  help.  If  the 
dot  pictures  do  not  help,  have  pupils  dramatize 
some  of  the  problem  situations,  or  have  them  draw 
pictures  of  the  objects. 

Differentiations  and  Extensions 

1 . More  capable  children  may  be  able  to  make  up 
and  write  out  two  or  three  addition  problems  to 
present  to  the  rest  of  the  class. 

2.  Use  every  situation  that  arises  naturally  in  the 
classroom  (within  the  limits  of  sums  of  6)  to  ex- 
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tend  understanding  of  adding  to  tell  how  many 
in  all.  Examples  may  include  number  of  (a)  boys 
and  girls  needed  to  help;  (b)  familiar  and  new 
songs  sung;  (c)  art  materials  needed;  (c?)  windows 
up  and  down,  etc. 


Teaching  Page  7 

Pupil’s  Objectives;  (a)  To  identify  the  addition 
facts  for  7 in  pictures;  (b)  to  discover  the  rela- 
tionships that  exist  between  pairs  of  facts;  (c)  to 
learn  the  word  example. 

Teacher’s  Preparation.  Materials  should  be 
made  available  for  showing  groups  of  7 with 
objects,  in  pictures,  on  dot  cards,  and  on  domino 
cards.  For  domino  cards,  forms  used  may  be 
similar  to  the  ones  illustrated  below. 


• - 

• ' 

• 

• 

• • 

* * 

• « 

• 

• • 

• • 

Pre-book  Lesson 

1 . Slower  learners: 

a.  May  need  practice  in  building  groups  of  7 
with  objects  and  in  interpreting  pictures  or  dot 
groups  of  7. 

b.  May  need  help  in  noting  reversals,  e.g., 

6+1  = 7 1 + 6=7 

c.  May  write  their  discoveries  and  generaliza- 
tions in  various  forms: 

5 buttons  and  2 buttons  are  7 buttons 

5 

5+2=7  +2 

7 

2.  All  children.  Introduce  orally  the  terms  fact 
and  example  by  calling  attention  to  groups  mak- 
ing 7: 

a.  Because  5+2  always  equals  7,  we  call  this 
number  story  an  addition  fact. 

4 

b.  We  call  + 3 an  example  because  the  answer 
is  not  given. 


Addition  Stories  about  7 

Addition  fads  for  7 [W] 

1.  Use  picture  A to  write 
two  adding  stories  about  7.v 

(iJMr  JreJtaur.) 

2.  Write  the  two  adding 
stories  for  picture  B.  Write 
them  the  up-and-down  way.v 

ySelour.) 

3.  Do  the  same  for  C.v 

4.  the  pairs  of  addmg 
stories  about  7 are 

a.  1 6 b.  2 5 

~l~ 6 -|- 1 -t~ 5 +2 

7 7 7 "7 

c.  3 4 

±4  +3 
7 7 


1 -t-  6 always  equal  7,  So  1 + 6=7  is  a fact.  Facts 
like  1 + 6 = 7,  2+3  = 5,  2+1  = 3,  are  called 

addition  facts. 


A story  with  no  answer  like 
an  example. 


3 + 4 = ? is  called 


Write  two  addition  facts  for  each  of  examples  5 to  8. 
For  example  5,  write  “4+2=6  and  2 + 4 = 6.” 


5.  4 and  2 


fetf 

a 

9.  3 

+ 4 


6.  1 and  6 7.5  and  2 8.  3 and  1 

/f-6=7  -5y-2  = 7 

67-  / =7  . ..2  7-3'  = 7 ■ ■ ‘ ■ 


^ _ + /=  7 

the  answers  for  these  addition  examples: 


l+3=Lf\0\ 


b c 

3 6 

+ 3 +1 


d 
2 
+ 5 
7 


4 

+ 2 


f 
4 
+ 3 


g h i 

5 2 1 

±2  ±4  ±6 

7 6 7 


7- 


New  Word:  example 

Book  Lesson 

Ex.  1-8:  Written  work.  Preview  the  page  with 
children  for  definition  of  terms  and  for  directions 
to  be  followed.  Note  that  exercise  4 has  all  the 
facts  for  7.  Children  may  copy  Ex.  4a-4c  for  a 
summary  of  the  facts  for  7. 

More  capable  children  may  write  exercises  1 to 
8 independently  while  slower  learners  work  with 
the  teacher  or  with  pupil  helpers  either  at  the 
board  or  at  their  desks. 

Row  9:  Oral  work.  Use  these  examples  to  de- 
termine each  pupil’s  thought  procedures  and  his 
ability  to  get  correct  answers.  Children  should 
work  toward  complete  mastery  of  the  facts  for  7. 


35 


Differentiations  and  Extensions 


1.  Slower  learners  who  need  more  practice  with 
particular  facts  (as  determined  by  row  9)  may  do 
any  or  all  of  the  following: 

a.  List  facts  to  be  learned. 

b.  Identify  with  objects,  pictures,  and  dot  cards 
those  groups  needing  study. 

c.  Make  pictures  to  show  facts,  i.e.,  5 cups  and 
2 cups. 

d.  Make  grouping  boxes  for  the  facts  for  7 (as 
for  the  facts  for  6 on  page  28  of  the  Manual). 

e.  Make  practice  cards  to  keep  in  envelopes  in 
desks.  On  one  side  have  examples  (no  answers). 
On  the  other  have  a way  of  determining  the  answer. 


Front 

Back 

• • 

4 

+ 3 

• 

/.  Use  practice  materials  with  individuals  or 
with  groups.  An  agreement  may  be  made  about 
certain  times  during  the  day  for  this  practice. 

2.  More  capable  children  who  know  the  facts 
may  do  the  following: 

a.  Draw  pictures  of  groups  or  write  original 
problems  to  add  to  the  number  corner. 

b.  Serve  as  pupil  helpers. 


A 

3 hats 

5 hats 

+5  hats 

+3  hats 

^ hats 

? hats 

B 

1 coat 

7 coats 

+7  coats 

+ 1 coat 

^ coats 

coats 

C 

2 dolls 

6 dolls 

+6  dolls 

+2  dolls 

^ dolls 

dolls 

D 

4 dresses 
+ 4 dresses 
B dresses 


Susan  Plays  with  Her  Dolls 

Addition  facts  for  8 [W] 

1.  Copy  the  two  examples  in 
box  A and  write  the  answers. 

helper:  Use  the  hats  in  the 
picture. 


2.  Copy  and  find  answers  for 
the  examples  in  boxes  B and  C. 


3.  Copy  and  finish  the  work 
in  box  D.  Why  is  there  only 
one  example  hext^d/^Ae/z^eue^ 


is  to 

read  and  say  them.  Try  this 
way  to  help  you  learn  these 
addition  facts  for  8: 


One  way  to  learn  facts 


1+7=8  7+1=8 

2+6=8  6+2=8 

3+5=8  5+3=8 

4 4 = 8 


Teaching  Pages  8 and  9 

Pupil’s  Objectives:  (a)  To  find  the  pairs  of  ad- 
dition facts  for  8,  and  the  double  (4  -|-  4 = 8),  in 
the  picture ; (6)  to  start  to  learn  these  facts ; (c)  to 
see  their  uses,  and  to  use  them  in  problems ; {d)  to 
learn  the  technical  term,  problem. 

Background.  The  new  term,  problem,  will  refer 
only  to  exercises  in  word  form  which  do  not  indi- 
cate directly  the  process  required  for  solution. 

As  pupils  work  these  and  other  addition  prob- 
lems, constantly  have  them  see  that  addition  is  used 
because  groups  are  to  be  brought  together. 


8 

2.  Determine  by  scanning  the  page  how  much 
preliminary  work  your  class,  or  groups  within 
your  class,  will  need  with  concrete  and  pictured 
materials. 

3.  If  there  are  some  children  who  will  need  extra 
help  in  learning  facts,  cards  may  be  prepared  for 
the  games  mentioned  in  the  Differentiations  and 
Extensions  section  below. 

Pre-book  Lesson 


Teacher’s  Preparation 

1.  Have  available  concrete  and  semi-concrete 
materials  for  groups  of  8. 


1.  Provide  opportunity  for  work  with  concrete 
and  semi-concrete  materials  that  can  be  used  to 
show  groups  of  8. 
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Make  dot  pictures  for  these  stories,  or  problems. 
Write  two  addition  facts  for  problems  4 to  6. 

4.  Susan  put  red  hair  ribbons  on  5 dolls  and  blue 
air  ribbons  on  3 dolls.  How  many  of  her 
i|dolls  had  ribbons  in  their  hair? 

!;  5.  Seven  dolls  went  to  sleep.  Then  one  more  doll 

jwent  to  sleep.  How  many  were  sleeping  then?  /y.  7 = 

1 6.  Susan  put  6 coats  in  one  box  and  2 coats  in  another 

box.  How  many  coats  was  that?  (of 2=2;  2f(o=2 
I [O] 

I Tell  two  addition  facts  for  each  pair  of  numbers. 


7.  3and5v  9.  7 and  Iv  „ 11.  2and6v 

3i-S^2;St3=8  7t/  = 2;  /+7  = 2 2f(,=8\kn^2 

8.  5and2v  10.  3and4v  12.  4and2v 

5 f 2 = 1;  2 f5=l  334  = 7;  ¥f3  = 7 4 fl  =(o;2f4=(> 


Tell  the  answers  for  these  examples: 


a 

b 

c 

d 

e 

f 

g 

h 

i 

13. 

2 

3 

2 

4 

6 

1 

5 

3 

4 

+5 

+4 

+ 6 

+ 3 

+ 2 

+ 5 

+ 3 

+ 3 

+ 2 

7 

7 

~T 

7 

6 

-z 

T4. 

1 

3 

3 

1 

4 

5 

7 

2 

5 

+7 

+2 

+ 5 

+ 6 

+ 4 

+ 2 

+ 1 

+ 4 

+ 1 

2 

2 

~2 

7 

“7 

G 

6 

directions  and  that  they  know  correct  form  for 
written  examples  and  dot  pictures.  Call  attention 
to  and  explain  the  use  of  the  helper  for  Ex.  1. 

Ex.  7-14:  Oral  work.  Observe  closely  the  chil- 
dren who  are  inaccurate  or  who  lack  confidence. 

Differentiations  and  Extensions 

1.  Make  grouping  boxes  for  the  facts  for  8 as 
suggested  for  the  facts  for  6 on  page  28. 

2.  After  they  have  acquired  basic  understand- 
ings, slower  learners  may  profit  from  the  games 
“Old  Hat”  and  “Single  Search.”  Use  the  facts  in 
rows  13  and  14,  less  the  doubles  3+3  and  4+4, 
for  the  necessary  playing  cards.  See  Manual, 
pages  337-338,  for  the  method  of  play. 

3.  At  first  more  capable  children  may  assist  as 
group  leaders  in  the  games  until  the  groups  can 
function  without  their  help. 

NOTES 
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2.  Ascertain  whether  the  children  have  the  fol- 
i lowing  understandings  and  skills  previously  pre- 
i sented: 

a.  Ability  to  draw  dot  pictures  to  represent 
groups  in  problems 

b.  Knowledge  of  the  reversals  for  addition  facts 

c.  Understanding  that  doubles,  such  as  2 + 2 
and  3+3,  have  no  reversals 

New  Words:  page  8,  dolls;  page  9,  problems 

I Book  Lesson 

Ex.  1-6:  Written  work.  Preview  these  exer- 
cises with  children  to  be  sure  that  they  understand 
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Buying  Lunch  at  School 

Adding  money  numbers  [W) 

Milk  costs  5 cents,  or  5(^.  The  sign  t stands  for  cents. 
A roll  costs  2(^.  What  do  milk  and  a roll  cost  together? 
To  find  how  much  some  milk  and  a roll  cost,  you 
can  write  the  work  as  in  box  A. 


‘ 5<t 

±n 


For  each  of  problems  1 to  8,  find  how 
much  the  two  things  cost  together.  Use  the 
big  picture  and  write  your  work  as  in  box  A. 


1.  a roll  and  an  applet  5.  candy  and  a sandwich 

jd  jd 

2.  an  apple  and  a sandwichi^  6.  an  apple  and  cake^ 

3.  an  orange  and  a roll±0  7.  2 oranges 

4.  an  orange  and  an  apple  8.  a roll  and  cakej^ 


9.  Box  B shows  a nickel, 
or  5(f,  and  3(i  more.  In  all, 
it  shows 

How  much  in  all  are 

10.  1 nickel  and  1 cent?  6*^ 

11.  2 cents  and  a nickel?  7^ 


places,  preferably  one  with  which  children  may 
become  familiar. 

Book  Lesson.  Written  work. 

1 . Discuss  pictures  and  prices  as  well  as  the  in- 
troductory statements  and  box  A. 

2.  In  most  cases,  children  will  be  able  to  pro- 
ceed independently  with  the  written  work. 

Differentiations  and  Extensions 

1.  If  a classroom  store  is  planned,  it  may  be 
started  now. 

2.  Children  may  have  an  opportunity  to  visit  a 
school  cafeteria,  if  it  is  a new  experience  for  them. 
Points  stressed  might  include  nutrition,  sanitation, 
and  prices  of  single  or  combined  foods. 

3.  Slower  learners  may  need  immediate  “buying 
and  selling”  experiences.  Articles  on  number  table 
or  pictures  representing  goods  sold  may  be  ex- 
changed for  real  or  toy  money. 

Teaching  Page  11 

Pupil’s  Objectives;  (a)  To  use  the  term  sum’, 
{b)  to  discover  an  important  generalization,  that 
sums  are  usually  larger  than  any  number  added; 
(c)  to  find  which  addition  facts  with  sums  of  8 or 
less  are  known. 


To  find  how  much  in  all,  you  add. 

^10 

Teaching  Page  10 


Background.  In  the  generalization  (the  dark 
print  in  the  pupil’s  book),  the  word  “most”  is  used 
because  when  zero  and  a number  are  added,  the 
sum  is  not  larger  than  the  number  added. 

Whenever  possible,  have  children  discover  gen- 
eralizations themselves. 


Pupil’s  Objectives:  (a)  To  learn  about  cents 
and  the  use  of  the  symbol  {b)  to  use  known 
addition  facts  in  money  problems. 

Teacher’s  Preparation.  Toy  or  real  money 
should  be  provided  and,  if  desired,  pictures  of 
common  goods  to  be  bought. 


Teacher’s  Preparation 

1.  Plan  for  paper  that  the  children  may  fold  to 
cover  rows  1,  2,  3. 

2.  Have  blank  cards  available  on  which  children 
may  write  examples  not  known. 

Book  Lesson.  Oral  work. 


Pre-book  Lesson 

1.  Review  values  of  nickel  and  cent. 

2.  Refer  to  your  own  school  cafeteria,  if  there 
is  one,  or  explain  about  school  cafeterias  in  other 


1 . Call  attention  to  the  term  sum. 

2.  Show  how  to  cover  sums  with  paper  and  how 
to  check  with  the  printed  answer. 

3.  Suggest  that  children  compare  with  the  sum 
each  number  added.  See  if  the  generalization  at 
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i'  Naming  Addition  Answers 

I;  ioi 

j Answers  for  addition  examples  are  called  sums.  In 
I 2 + 2 = 4,  what  is  the  sum?  + 

; In  rows  1 to  3,  cover  the  sums  with  paper.  Then  say 
j the  sums.  Start  at  the  left.  Learn  the  facts  that  you 
I cannot  give  quickly. 

abcdefghi 
I 1.  5 7 3 4 1 4 3 1 4 

±2±1±4+2+5+4+2+34T 

787668545 

2.  136313222 

±7+3^+5+6+1^^^ 

I 867874743 


Differentiations  and  Extensions 

1.  Slower  learners  may  need  to  reorganize  their 
practice  cards.  Those  known  may  be  withdrawn 
and  new  ones  to  be  studied  may  be  added. 

2.  Provide  opportunity  for  practice  with  con- 
crete and  semi-concrete  materials  if  needed.  Ask 
children  to  draw  two  or  three  dot  pictures  for  each 
fact  to  be  learned. 

3.  From  the  three  rows  on  page  11,  children  may 
be  asked  to  write  all  the  pairs  (facts  and  reversals) 
they  can  find  that  make  4,  all  that  make  5,  etc. 
They  may  also  write  separately  all  doubles  (those 
that  have  no  reversals). 


3. 


2 

±4 

6 


5 
+ 3 


2 

±6 

8 


2 

±3 

5 


4 

±1 

7 


6 

+ 2 


1 5 1 

+ 4 +1  +2 

5 6 3 


Look  at  each  sum  in  row  1.  Is  the  sum  larger  than 
each  number  you  addP^^^ow  look  at  each  sum  in  rows 
2 and  3.  Is  the  sum  larger  than  each  number  you  add?^ 

In  most  addition  examples,  the  sum  is 
larger  than  any  of  the  numbers  added. 

Which  of  these  sums  cannot  be  right?  Tell  why. 

4.  3+4=;^7  7.  4+3=7  10.  5+3=8 

5.  1 + 7 = 8.  4 + 4 = 8 11.  6 + 2 = 

^^3+5  = ^y  9.  2+6=;^5‘  12.  5 + 2 = 7 

‘tp£e^ 
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NOTES 


j i the  bottom  of  the  pupil’s  book  page  may  be  dis- 
covered in  this  way. 

4.  Have  pupils  say  sums  to  partners. 

5.  While  children  are  studying,  the  teacher  may 
I move  about.  In  doubtful  cases,  she  may  question 
■ the  child  as  to  how  he  thinks  the  answer.  She  may 
I note  those  who  are  hesitant  or  still  counting. 

( 6.  Elicit  from  children  information  on  what  they 

have  noticed  about  all  sums  given  in  this  section. 
Ask  them  to  cite  a number  of  facts  to  check  the 
generalization,  if  given.  Answers  other  than  the 
j one  expected  may  also  indicate  trends  of  thought, 

I either  correct  or  incorrect. 

7.  In  Ex.  4-12,  notice  that  the  new  generaliza- 
tion is  put  to  work  immediately. 

' . \ 
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Knowing  When  to  Add 

Problem-solv  ing:  add  it  ion  [ W ] 

To  find  how  many  or  how  much  in  all,  you  add. 
To  add,  you  put  together  groups  of  things  which 
are  alike. 

Then  the  things  in  the  sum  are  alike. 

Most  sums  are  larger  than  any  number  added. 


+2- 

7 


1.  Five  children  were  playing  a 
game.  Then  2 more  children  came  to 
play.  How  many  children  were  then 
playing  ?7 


Copy  the  number  story,  as  in  the  box.  The  name  is 
written  after  each  number  to  show  that  5 and  2 and  7 
are  groups  of  children.  Are  the  things  alike  in  the  groups 
added  and  in  the  sum>^ 


Write  the  work  for  problems  2 to  5 as  you  did  for 
problem  1.  Make  dot  pictures  if  you  need  to. 


2.  Patty  read  2 stories  in  one  book  and  5 stories  in 
another.  How  many  stories  did  she 

1 M&uea 

3.  In  one  story  there  were  3 large  monkeys  and  5 
small  ones.  How  many  monkeys  were  there? 

4.  Ann  had  3^.  Her  father  gave  her  40  more.  Then 
Ann  had  how  much? 

7f« 

5.  Jean  played  4 games  with  her  ball,  then  3 more 


Sometimes  your  teacher  may  ask  you  to  acM  munbers 
without  writing  their  names. 
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Teaching  Page  12 

Pupil’s  Objectives:  (a)  To  increase  ability  to 
solve  simple  addition  problems;  (6)  to  learn  the 
skills  involved  in  setting  dow^n  the  written  record 
of  the  work. 

Teacher’s  Preparation.  From  school  or  local 
situations,  have  ready  three  or  four  problems  sim- 
ilar to  those  on  page  12.  Write  them  on  the  board 
or  duplicate  them.  Sums  must  not  exceed  8. 

Pre-book  Lesson 

1.  Discuss  with  pupils  the  problems  selected. 

2.  By  asking  leading  questions,  let  children 
discover  statements  similar  to  those  at  top  of 
page  12. 


3.  Children  may  make  dot  pictures  for  some  of 
these  problems. 

New  Word:  game 

Book  Lesson.  Written  work. 

1.  Read  along  with  children  the  four  reviewed 
generalizations  stated  at  the  top  of  the  page. 

2.  If  necessary,  refer  statement  by  statement 
back  to  the  problems  discussed  in  the  Pre-book 
Lesson. 

3.  Have  children  copy  the  first  problem  the  way 
it  is  shown  in  the  box.  They  may  make  dot  pic- 
tures to  accompany  it. 

4.  Scan  page  with  children  to  be  sure  that  even 
poor  readers  understand  the  vocabulary. 

5.  Have  children  finish  page  alone. 

6.  Encourage  slower  learners  to  make  dot  pic- 
tures for  Ex.  2-5. 

7.  While  children  are  working,  inspect  papers 
for  good  form  in  writing  problems.  Give  help  to 
individuals  or  to  groups  of  children  who  have 
similar  difficulties. 

8.  For  the  last  paragraph,  tell  the  children  that 
later  they  may  do  problems  a short  way  and  not 
write  the  names  (labels). 

NOTES 
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Do  You  Know? 

Progress  Test  1 [W] 

On  your  paper  write  the  numbers  1 to  6.  After  the 
Inumber  1 put  the  answer  for  question  1.  After  the 
number  2 put  the  answer  for  question  2,  and  so  on. 

1.  To  find  how  many  in  all,  what  must  you  do? 

2.  What  are  answers  in  addition  called 

j 3.  How  many  cents  are  equal  to  a nickel 
, 4.  When  you  add,  what  do  you  do  with 

5.  What  fact  makes  a pair  with  3 + 4 = 

z 

6.  Write  2+4=6  in  the  up-and-down  way.±^ 

I G 


groups^ 

7?  ¥t3  = 7 


1.  2 

1 

2 

1 

±l 

+ 1 

±2 

±3 

2.  3 

4 

3 

4 

+2 

+ 1 

+2 

+4 

Save  Time  with  Folded  Paper 

You  need  not  always  copy  examples  when  you  must 
Ifind  answers.  You  can  write  the  answers  on  folded  paper. 

You  use  folded  paper  this 
|way: 

First,  lay  the  top  of  the 
paper  under  the  examples  in 
row  1.  Write  the  number  of 
the  row  and  then  the  answers. 

Then,  as  in  the  picture, 
fold  this  row  of  answers  under. 

Write  “2.”  for  the  number  of 
the  row.  Then  add  and  write 
ithe  answers  to  the  second  row,  and  so  on. 

’ iW] 

In  rows  1 to  3 on  page  11  cover  the  answers.  Write 

the  sums  on  folded 
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children  may  use  these  in  answering  exercises  1-6, 
Suggested  terms  are:  groups  put  together,  equal, 
alike,  pairs,  add,  addition  facts,  problem,  examples, 
cents,  sums.  Use  these  terms  in  questions  or  state- 
ments to  review  understandings. 

New  Words:  question,  folded 

Book  Lesson.  Written  work. 

1.  Pupils  should  write  answers  for  Ex.  1-6. 

2.  The  teacher  may  prefer  to  start  the  lower  half 
of  the  page  by  showing  children  how  to  use  folded 
paper  for  rows  1 and  2. 

3.  Pupils  should  then  use  folded  paper  and  write 
answers  for  examples  on  page  1 1 , 

Differentiations  and  Extensions.  Study  results 
of  written  work  carefully  and 

a.  Note  understandings  or  terms  that  need 
clarifying. 

b.  Tabulate  the  most  commonly  missed  com- 
binations and  provide  extra  group  practice  for 
them. 

c.  Be  sure  that  each  child  has  a copy  of  facts 
needing  study.  Cards  may  be  used  as  described 
on  Manual  page  36. 


NOTES 


I Teaching  Page  13 

j|  Pupil’s  Objectives:  (a)  To  see  if  certain  im- 
I i portant  addition  ideas,  facts,  and  skills  are  known ; 

I i {b)  to  learn  the  use  of  folded  paper  for  writing 
I answers. 


i ! Teacher’s  Preparation 

j j 1.  Note  that  this  is  the  first  Progress  Test. 

' 1 2.  Scan  exercises  1-6  to  see  if  spelling  will  hinder 

1 1 some  children. 

: ! 3.  Have  paper  ready  to  be  folded  for  practice  on 

! page  1 3 and  for  the  work  on  page  1 1 referred  to  at 
: the  bottom  of  the  page. 

I Pre-book  Lesson.  A group  of  number  terms 
' may  be  put  on  the  board  for  review.  Later,  the 
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Larger  Numbers 

Understanding  2-place  numbers  [O] 


A 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

1.  The  number  0 (zero)  is  not  in  the  box  by  itself. 
Zero  means  “not  any.”  The  other  numbers  stand  for 
one  or  more.  On  the  board,  write  the 

2.  The  numbers  0 to  9 are  1 -place  numbers.  Why?^ 

3.  Say  the  1 -place  munbers  in  box  A. 


4.  The  numbers  10  to  99  are  2-place 

5.  Read  the  2-place  numbers  under  10  in  box  A.  The 
names  of  these  numbers  are  in  box  B. 


B 10  ten 

40  forty 

70  seventy 

20  twenty 

50  fifty 

80  eighty 

30  thirty 

60  sixty 

90  ninety 

6.  Tell  how  each  number  in  box  B begins.  10  (ten) 
begins  with  1,  20  (twenty)  with  _ and  s^  6 7 / f 

7.  In  box  B,  all  numbers  end  in  what?  0 


8.  Read  the  numbers  down  the  column  under  4.  Say, 
“fourteen,  twenty-four,  thirty-four,”  and  so  on. 

9.  All  these  numbers  end  in  Ji..  How  do  these 

numbers  begin?  /,  1, 3,  5,  G,  1,  y,  y 

10.  Read  the  numbers  down  the  column  under  3. 

11.  All  these  numbers:  end  in  A..  How  do  these 

numbers  begin?  ^ 4 7, 4 9 

12.  Read  the  row  of  numbers  begiiming  with  21. 

13.  The  numbers  21  through  29  all  begin  with  -7-.. 
How  do  these  numbers  end?  ^ 2,3,  ¥,5,G,7,?,9 

14.  Read  the  row  of  numbers  beginning  with  61. 

15.  The  numbers  61  through  69  all  begin  with 

How  do  these  numbers  end?  /,  2,3,  5,  G,7,3,9 

16.  Write  the  numbers  from  36  to  41.  3 G, 39^3 ^,39,  W, 9! 

17.  Count  by  lO’s  to  sixty.  Write  the  numbers,  v 

/0, 10,30.90,50, GO 

18.  Copy  the  largest  of  the  three  numbers. 

a.  47,  52,  69-^7  b.  40,  37,  29  c.  38,  46,  517/ 

19.  Copy  the  smallest  of  the  three  numbers. 

a.  36,  33,  35^7  b.  53,  60,  49^7  c.  62,  75,  94-^2 

20.  Write  these  2-place  numbers  in  figures: 

a.  forty-two  92  d.  thirty-five  35  g.  twenty  20 

b.  sixty-one  GI  e.  sixty  GO  h.  forty-six  9G 

c.  eighty  ?0  f.  fifty-eight  7^  i.  thirty-four  7/ 

21.  In  52,  is  5 or  is  2 the  figure  on  the  left?7' 
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Teaching  Pages  14  and  15 

Pupil’s  Objectives:  {a)  To  review  (or  learn)  the 
skills  of  reading  and  writing  numbers  to  99 ; (&)  to 
discover  the  systematic  way  in  which  these  num- 
bers are  organized ; (c)  to  learn  the  following  terms 
and  concepts:  1-place  numbers,  2-place  numbers, 
figure,  zero,  the  words  for  the  decades  (twenty, 
thirty,  etc.). 

Background.  The  terms  1 -place  and  2-place 
will  be  used  frequently  throughout  the  pupil’s 
book,  so  the  children  should  become  thoroughly 
familiar  with  them. 

Figure  is  a term  meaning  a digit,  or  a numeral 
from  0 to  9.  A number  may  consist  of  one  or  many 
digits. 


The  systematic  character  of  2-place  numbers  is 
often  overlooked  when  the  reading  and  writing  of 
numbers  are  taught  purely  as  mechanical  skills. 
Oral  exercises  1-15  are  intended  to  develop  an 
understanding  of  the  system. 

Explain  that  “-ty”  means  “tens,”  so  “sixty” 
means  “six  tens,”  etc.  The  decade  number  words 
thirty  through  ninety  are  so  closely  related  to  the 
words  three  through  nine  that  they  can  be  con- 
sidered as  partially  familiar  vocabulary.  For  this 
reason,  and  because  the  systematic  nature  of  the 
2-place  numbers  can  be  more  readily  brought  out, 
it  seems  safe  enough  to  include  all  of  the  decade 
numbers  on  one  page,  even  though  page  14  be- 
comes the  exception  to  the  rule  that  no  page  in  the 
Grade  3 book  contains  more  than  two  new  words. 
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Teacher’s  Preparation 

1.  A class  chart  similar  to  the  one  on  page  14  is 
essential.  Charts  may  be  purchased  (see  page  344 
for  possible  sources).  If  made  at  school,  one  of 
lightweight  cardboard,  or  even  paper,  is  preferable 
to  one  written  on  the  board.  The  former  may  be 
easily  moved  about  as  need  requires. 

2.  Bundles  of  sticks,  dowels,  cards,  or  tickets  are 
also  essential.  Put  ten  of  each  into  a bundle  bound 
with  an  elastic  band.  Have  at  least  9 bundles,  and 
9 single  sticks  or  cards.  Keep  the  bundles  in  a 
ten’s  box  and  the  single  units  in  a one’s  box  in 
the  number  corner. 

i 

Pre-book  Lesson 

1.  Using  bundles  of  ten,  guide  children  to 
j count  by  decades — 10,  20,  30,  etc. 
j 2.  Let  children  combine  tens  and  ones  so  that 
; they  may  recognize  21,  22,  23,  etc. 

3.  Pupils  may  call  off  numbers  (35,  48,  53,  etc.) 
and  reproduce  them  with  sticks  or  cards. 

4.  Children  may  be  guided  to  “draw”  pictures 
of  numbers  using  lines  as  illustrated  below. 
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. 5.  New  terms  may  be  used  in  connection  with  the 
class  number  chart.  Also  include  the  term  “zero.” 

6.  Use  class  number  chart  by  pointing  to  num- 
bers for  children  to  read  or  by  saying  numbers  and 
having  children  find  them  on  the  chart.  The  term 
column  is  used,  meaning  numbers  going  vertically 
(21,  31,  41,  etc.)  and  the  term  rowy  meaning  num- 
bers going  horizontally  (21,  22,  23,  etc.). 

New  Words:  page  14,  -ty  numbers  (as  explained 
in  the  Background  section  above,  the  decade  num- 
bers thirty  through  ninety  are  considered  partially 
familiar  vocabulary),  begins,  page  15,  figures. 

Book  Lesson 

Ex.  1-15:  Oral  work. 

Ex.  16-21:  Written  work.  These  will  serve  as 
a check  on  understandings. 


Differentiations  and  Extensions 

1.  Use  the  written  work  to  separate  children 
who  understand  the  number  system  as  developed 
so  far  from  those  who  need  further  help. 

2.  Help  slower  learners 

a.  Use  bundles  and  a number  chart  according 
to  suggestions  given  previously. 

b.  Make  “quick  pictures”  (in  rows  of  10)  for  20 
or  30  balls,  40  or  50  balloons,  etc. 

c.  Find  pages  20,  30,  40,  etc.  in  the  pupil’s  book. 

d.  Make  more  bundle  numbers.  For  example: 
To  change 

Qllll-lllll)  (lllll■lllll)  / 

(21)  to  make  it  22,  we  must  add  1 stick.  To 
change  21  to  31,  we  must  add  another  ten-bundle. 

3.  More  capable  children  may  use  dots,  words, 
and  numbers  to  do  exercises  such  as  the  following: 

(77757^(7777777777)  Hill 

2 tens  and  5 ones,  or  25 

(/////■/////)  (WWm])  (11111-11111) 

3 tens  and  no  ones,  or  iO 

4.  Encourage  children  to  note  uses  of  larger 
numbers,  such  as: 

a.  Number  of  children  in  the  class 

b.  Number  of  stars  in  the  flag 

c.  Number  of  days  in  the  month 

d.  Number  of  stamps  on  one  page  of  an  album 

e.  Number  of  minutes  in  an  hour 


NOTES 
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Faster  Ways  to  Count 

T wo-place  numbers  (O] 

1.  Count  the  jack-o’-lanterns  at  the  left 

bv  I’s.  Count  the  jack-o’-lanterns  by  2’s.  v 
^ (JO^aM)  ■ 

2.  Count  the  pears  at  the  right  by  5’s.v 
Count  the  cherries  at  the  bottom  by  lO’s.v 

^ , , , , ^ iSO-^oMr) 

Could  you  count  them  by  1 s ? 

3.  In  counting  by  I’s,  2’s,  5’s,  and  lO’s, 
did  you  get  30?^^hy  do  we  count  by 
groups  larger  than  1 ? S-oAte/o  a/yicLAaM£A/ 

[W] 

For  each  example,  write  the  missing 
numbers.  Look  at  page  14  if  you  need  to. 


4^(1 
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4.  Count  by  2’s:  54,  56,  5^  (,0>  ^2,  64,  QC, 

5.  Count  by  3’s:  3,  G,  9,  72,  15,  /<f,  2/ 

6.  Count  by  4’s:  12,  20,  28^  32,  SG 

7.  Count  by  5’s:  5,  10,  /5,  24  2^20,  35,  <20 

8.  Count  by  lO’s:  40,  50,  GO,  74  80>  W 

9.  Write  the  number  just  after 
a.  39;  44  b.  60;  6/  c.  78;  iq  d.  89.  <^0 

10.  Write  the  number  just  before 
a.  50;  4^  b.  84;  83  c.  49;  d.  63.  L2 

1 1 . Write  the  three  numbers  from  smallest 

to  largest.  For  a,  write  “26,  29,  31.”  ^ ^ 

a.  31,  26,  29  26,2?i/c.  73,  78,  71  11,73,18  . 

b.  66,  65,  64  ^4,63;ad.  55,  52,  58  ^ 


4|4 

ri 


■ I 


J^Aj 


■16 


Teaching  Page  16 

Pupil’s  Objectives:  (a)  To  continue  the  study 
of  2-place  numbers;  (&)  to  review  and  relearn,  if 
necessary,  the  skills  of  counting  by  2’s,  3’s,  4’s, 
5’s,  and  lO’s. 

Pre-book  Lesson 

1.  Have  children  line  up  with  partners  to  be 
counted  singly  and  by  2’s.  Let  children  tell  the 
advantages  of  counting  by  groups. 

2.  Have  other  groups  of  objects  counted  as  they 
usually  occur  (e.g.,  count  mittens  by  2’s,  pennies 
by  5’s). 


3.  Show  children  how  to  write  missing  numbers. 
Counting  by  2’s:  12,  ?,  ?,  18. 

4.  Use  books.  Ask  what  pages  follow  and  which 
precede  certain  pages.  Pages  may  be  shown  as 
?,  16,  ?. 

5.  Write  numbers  on  the  board,  three  to  a 
group  (e.g.,  36,  25,  40).  Ask  children  to  arrange 
them  in  order  of  size  from  smallest  to  largest. 

New  Word:  jack-o'-lanterns 

Book  Lesson.  Ex.  1-3:  Oral  work.  Ex.  4-11: 
Written  work. 

Differentiations  and  Extensions 

1 . If  Ex.  4-8  show  up  weaknesses,  have  pupils 
who  need  to  do  so  work  on  skill  of  recognizing 
groups.  Others  may  have  basic  idea  but  are  trou- 
bled only  with  counting  by  3’s  and  4’s. 

2.  Provide  more  practice  with  objects. 

3.  Children  may  make  booklets.  The  section  for 
2’s  may  show  pictures  of  pairs  (shoes,  earrings,  and 
so  on).  On  another  page,  children  may  draw  lines 
(such  as  20  lines)  and  encircle  two  at  a time.  They 
may  make  a number  chart  of  even  numbers,  be- 
ginning as  follows: 

2 4 6 8 10 

12  14  16  18  20 

22  24  26  28  30,  etc. 

Succeeding  pages  of  the  booklet  may  show  work 
with  3’s  in  similar  ways,  and  with  other  groups  as 
they  are  studied. 

4.  Have  a group  of  children  take  turns,  each 
bouncing  a ball  3 times,  counting  orally,  and 
emphasizing  last  count.  1,  2,  3 (pass),  4,  5,  6 
(pass),  7,  8,  9,  etc.  Repeat,  using  only  the  numbers 
italicized  above.  Use  triangular  and  rectangular 
groups  of  children  also,  having  the  ball  passed 
from  child  to  child,  with  last  child  calling  numbers. 
Vary  with  bells,  clapping,  marching,  etc. 

5.  Make  a class  chart  for  counting  by  2’s,  4’s, 
lO’s.  The  chart  should  show  10  rectangles  in  a 
row,  with  4 rows.  Pupils  may  count  by  2’s  after 
coloring  the  squares  by  2’s;  count  by  4’s  by 
columns;  count  by  lO’s  by  rows. 

6.  Whenever  children  need  to  count  out  objects, 
encourage  them  to  do  so  by  counting  by  2’s,  3’s,  etc. 


44 


Are  Numbers  Needed? 

lO] 

1.  A boy’s  kite  was  very  high  in  the  air.  How  high 
was  it? 

2.  A girl  says  she  lives  a long  way  down  the  street. 
How  far  is  that? 

3.  A boy  said  he  saw  a great  many  animals  at  the 
park.  How  many  did  he  see? 

4.  A man  said  his  house  cost  a lot  of  money.  Can 
you  tell  how  much  a lot  of  money  is  ? 

5.  A woman  had  only  a htde  time  to  rest.  How  much 
time  did  she  have? 

6.  If  there  were  no  numbers,  how  could  you  tell 
someone 

a.  how  many  cakes  to  take  to  a picnic? 

b.  how  long  it  takes  to  get  to  a place  ? 

c.  how  many  children  were  at  a ball  game  ? 

d.  how  many  runs  each  side  made  ? 

e.  at  what  time  a train  leaves  ? 

f.  how  old  you  are  ? 

g.  how  tall  your  father  is  ? 

Ii.  how  many  marbles  are  in  the  box? 

i.  how  heavy  you  are? 

j.  how  long  this  line  is? 

With  numbers  you  can  think  and  tell  how  many. 

Tell  ways  in  which  you  use  numbers. 

— 17 

Teaching  Page  17 

Pupil’s  Objective:  To  discover  the  significance 
(the  social  usefulness)  of  number  in  life  situations. 

New  Word:  lot 

Book  Lesson.  Oral  work.  Use  questions  as  an 
introduction  to  the  topic  and  as  a means  of  pro- 
moting discussion. 

Differentiations  and  Extensions 

1.  Committees  may  be  formed,  with  each  com- 
mittee responsible  for  reporting  on  how  numbers 
are  used  in  various  situations.  General  topics, 
from  which  sub-topics  may  be  made,  may  include 


transportation,  communication,  clothing,  food, 
games  and  hobbies,  home  activities,  occupations, 
community  needs. 

2.  If  a social  studies  or  science  unit  is  under  way 
in  the  classroom,  an  analysis  may  be  made  to  show 
how  number  is  intrinsically  a part  of  the  unit,  or 
how  it  is  used  in  reporting  phases  of  the  unit. 

3.  A miscellaneous  list  may  be  made  as  to  ways 
children  use  numbers.  Then  the  items  in  the  list 
man  be  organized  and  classified. 

NOTES 
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We  Use  Moving  Pictures 

Meaning  of  sublraclion:  number-left  idea  [0| 


1.  Five  robins  were  in  a tree.  Two  flew  away.  How 
many  robins  stayed  in  the  tree? 

2.  The  moving  picture  shows  this  story: 

5 robins  take  away  2 robins  is  .3.  robins. 

3.  The  things  in  the  groups  are  alike.  They  are  all 


4.  Six  pigs  were  in  a pen.  Two  pigs  got  through  the 
fence.  How  many  pigs  were  left? 

5.  Answer  this  take-away  question  about  the  pigs: 

6 pigs  take  away  2 pigs  is  pigs. 

6.  Tell  the  take-away  story  for  the  moving  picture 
about  the  \i2SSaQVi%.5jraIi<mnd /Ja^  V-Jai&mnd. 


Write  on  your  paper  the  take-away  story  for 

7.  the  bees  in  tne  picture.^  8.  the  candles  in  the  picture,  v 


For  each  of  examples  9 to  15,  make  a moving  picture 
and  write  its  take-away  story. 

Syteryiyti  cut/tzA^3Aje/yu6 

9.  5 tents  were  in  a field.  3 fell  down./ 


10.  4 balls  were  in  a row.  3 rolled  away./, 

S cSvax/iA  yta^  oM/eLof  7- cAa3id  yOd  3 cAdi/ld. 

11.  5 chairs  were  in  a row.  Tom  took  2 away,  a 

ytoAir  eue/rvoy  id  /.£&ni>edy. 

12.  5 flowers  were  in  a bowl.  4 fell  out. 

3epe^nccid  itaAi/a44/tid^ 

13.  3 pencils  were  on  a table,  2 rolled  off.^ 

4ceitd  Xetykt/aunt^  2 ceitd  xd  1 Caid. 

14.  4 cats  were  on  a fence.  2 jumped  down. 

6£^tcJttyaxvtt'uS£<ui6Ad 

15.  6 eggs  were  on  a table:  5 rolled 'bff^;  ^ 


In  a take-away  story,  the  things  are  alike. 
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Teaching  Pages  18  and  19 

Pupil’s  Objectives:  (a)  To  review  the  idea  that 
a group  of  like-things  may  be  separated  (as  in  sub- 
traction); (6)  to  learn  the  reading  and  writing  of 
“take-away-stories”  with  numbers  (number-left 
idea  only) ; (c)  to  review  the  S.  facts  with  minuends 
of  6 and  less. 

Background.  These  two  pages  parallel  those  in 
which  the  meaning  of  addition  was  retaught  (pages 
2-3,  pupil’s  book,  and  pages  29-31,  Manual). 

The  meaning  of  subtraction  (number-left  idea) 
rather  than  the  mastery  of  subtraction  facts  is  to  be 
emphasized.  The  concept  should  not  prove  diffi- 
cult to  comprehend  because  it  occurs  so  frequently 
in  the  child’s  daily  life. 


Teacher’s  Preparation.  For  pupils  who  are 
not  ready  for  picture  stage,  plan  possibilities  for 
direct  experience,  using  6 or  fewer  objects  of  each 
kind. 

Pre-book  Lesson 

1.  Allow  slower  learners  to  manipulate  objects  so 
that  they  may  take  away  a group  of  objects  and  then 
see  what  is  left. 

2.  Dramatize  situations  to  stimulate  interest  and 
to  show  varying  situations,  but  do  not  let  children 
lose  sight  of  main  objective.  Allow  airplanes  (pa- 
per, if  necessary)  to  fly  away,  pennies  to  get  lost, 
balls  to  roll  away,  but  indicate  that  the  original 
whole  is  diminished,  in  terms  understandable  by 
the  child. 
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Book  Lesson 

Ex.  1-6:  Oral  work.  Help  children  to  interpret 
picture  stories  using  these  exercises. 

Write  on  board  the  form  to  be  used  as  a model 
for  later  written  work  (5  robins  take  away  2 robins 
is  3 robins).  Be  certain  that  pupils  see  that  to  be 
separated  into  smaller  groups  (subtracted),  a group 
must  be  made  up  of  like-obJects. 

Ex.  7-15:  Written  work.  Help  slower  learners 
to  get  started  on  written  work  until  they  can  work 
independently. 

Differentiations  and  Extensions.  More  capable 
children  may  draw  “movies”  for  problem  situations 
of  their  own  choice,  still  limiting  minuends  to  6. 
Select  the  best  to  be  drawn  on  the  board.  Allow 
others  to  interpret  them  and  to  write  number 
stories  for  them. 

Teaching  Page  20 

Pupil’s  Objectives:  {a)  To  learn  the  skills  of 
reading  and  writing  the  S.  facts  with  numbers  and 
signs  only ; (6)  to  work  with  subtraction  facts  hav- 
ing minuends  of  6 or  less. 

Pre-book  Lesson 

1 . Let  your  children  demonstrate  number  stories 
with  objects.  Lead  them  to  show  the  three  ways 
of  writing  the  number  stories. 

Long  way. 

5 books  take  away  3 books  is  2 books. 

Short  way,  left  to  right. 

5-3  = 2 

To  be  read,  “5  take  away  3 is  2.” 

5 

Short  way,  up  and  down.  — 3 
2 

May  be  read,  “5  take  away  3 is  2” 
or  “3  from  5 equals  2.” 

2.  Call  attention  to  the  — sign. 

3.  Use  many  exercises  so  that  children  may  read 
and  write  all  forms.  Lead  them  to  see  that  in  the 
up-and-down  way  the  original  group  is  always 
written  at  the  top. 

New  Word:  cross 


Short  Ways  for  Take-Away  Stories 

Reading  and  writing  subtraction  facts  [O] 

Tom  had  6 pieces  of  candy.  He 
ate  2 pieces.  How  many  pieces  were 
left? 


Use  the  picture  to  help  you  finish 
the  take-away  story. 

6 pieces  take  away  2 pieces  is  -fT.  pieces. 

Here  are  short  ways  to  write  this  take-away  story.  We 


write  the  larger  number  first. 

Left-to-Right  Way 

6-2  = 4 


Up-and-Down  Way 
6 

4 

To  read  these  take-away  stories,  or  facts,  we  say 
“6  take  away  2 is  4”  or  “2  from  6 equals  4.” 

What  does  this  sign  — tell  you  to  do? 

[W] 

Write  take-away  facts  for  examples  1 to  12  in  both 
# « X short  ways.  Make  dot  pictures  and  cross 
out  dots  if  you  need  to.  This  picture  for 


example  1 has  1 dot  crossed  out. 


1. 

6 take  away 

1 = 

1. 

4 take  away  2 = 

2 

2. 

3 from  4 = 

/ 

8. 

5 take  away  1 = 

V 

3. 

5 take  away 

3 = 

2 

9. 

6 take  away  3 = 

3 

4. 

5 take  away 

4 = 

/ 

10. 

6 take  away  5 = 

/ 

5. 

4 from  6 = 

2 

11. 

1 from  4=3 

6. 

5 take  away 

2 = 

3 

12. 

6 take  away  2 = 

-20 


Book  Lesson 

Top  of  page:  Oral  work.  Use  the  picture  and 
accompanying  context  as  a summary  of  the  Pre- 
book lesson. 

Ex.  1-12:  Written  work.  Discuss  the  second 
picture  in  connection  with  Ex.  1 . 

More  capable  children  may  proceed  independ- 
ently with  exercises  1-12. 

Help  slower  learners  make  dot  pictures  and  write 
the  two  short  forms  for  each  subtraction  example. 
Check  individually  for  understanding  and  form 
before  allowing  these  children  to  continue  alone. 
If  the  dot  pictures  are  made  on  durable  paper,  they 
may  be  retained  and  used  for  further  practice.  In 
this  case  one  child  should  attempt  to  tell  another 
child  the  fact  shown  by  the  dot  picture. 
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Most  Take-Away  Facts  Co  in  Pairs 


Subtraction  facts  for  7 [O) 


1.  Ann  had  7 crayons  (picture  A). 
She  lost  2 crayons.  Cover  2 crayons  and 
find  how  many  are  left. 

7 take  away  2 is  --f-  1 - 2 = ■^ 


2.  Cover  5 of  the  crayons.  Find  how 
many  are  left. 

7 take  away  5 is  7 - 5 = ^ 

3.  Use  picture  B to  find  a pair  of 
take-away  facts. 

Cover  3 hearts.  7 - 3 = '^ 

Cover  4 hearts.  7 - 4 = 

4.  Cover  leaves  in  picture  C.  Find 
a pair  of  take-away  facts. 

7-6=/  1 - \ = ^ 


Most  take-away  facts  go  in  pairs. 

[W] 

Copy  and  finish  examples  5 to  19.  Beside  each,  write 
the  other  take-away  story  that  goes  with  it. 

Make  dot  pictures  and  cover  groups  of  dots  if  you 
need  help. 


5- 

«• 


10-  § = i;f 

13- 

M- 

21- 


15- 

n.  Jz3sf 

!*■ 

19- 


Teaching  Page  21 

Pupil’s  Objectives:  (a)  To  discover  the  re- 
lationship bet\veen  the  two  S.  facts  in  a pair  (for 
example,  between  7—2=5  and  7—5  = 2); 
(b)  to  work  with  pairs  of  S.  facts;  (c)  to  gain  more 
complete  mastery  of  the  S.  facts  with  minuends 
of  7 or  less. 

Background.  This  lesson  is  comparable  to  that 
for  addition  on  page  4 of  the  pupil’s  book.  Limit 
practice  now  to  subtraction,  as  the  combining  with 
addition  will  occur  later. 

Teacher’s  Preparation.  Have  available  objects 
in  groups  of  7 or  fewer.  Dot  cards,  domino  cards, 
and  subtraction  fact  cards  will  be  helpful. 


Pre-book  Lesson 

1.  Children  should  manipulate  objects  to  show 

pairs — e.g.,  separate  groups  of  7 objects  to  leave 
a remainder  of  3 or  of  4.  They  should  note  the 
number  left  as  one  group  is  covered  or  removed. 
Write  on  the  board  “7  - 3 = ? 7 - 4 = ?” 

2.  Slower  learners  may  need  opportunity  to 
manipulate  many  objects. 

3.  Allow  pupils  to  put  lines,  dots,  or  circles  on 
the  board  to  represent  groups  studied. 

4.  Use  demonstrations  until  children  can  express 
the  idea  that  take-away  stories  go  in  pairs.  Allow 
pupils  who  make  the  statement  to  prove  it  by  mak- 
ing other  dot  pictures  and  covering  parts  taken 
away. 

Book  Lesson 

Ex.  1-4:  Oral  work. 

Ex.  5-19:  Written  work.  Allow  more  capable 
children  to  proceed  independently.  Slower  learners 
may  make  dot  pictures  and  write  examples  in  pairs. 

Differentiations  and  Extensions.  Allow  slower 
learners  to  do  any  of  the  following: 

a.  Use  domino  cards  and  cover  parts  alternately. 

b.  Pair  off  subtraction  fact  cards. 

c.  Play  the  game  “Old  Hat”  (adaption  to  sub- 
traction may  be  made  from  the  basic  rules  given  on 
Manual  page  337). 

Teaching  Pages  22  and  23 

Pupil’s  Objectives:  {a)  To  develop  the  ability 
to  write  the  work  for  solving  subtraction  problems ; 
{b)  to  use  the  word  subtract  in  referring  to  the 
process  used  in  finding  how  many  are  left;  (c)  to 
use  the  term  subtraction  fact',  (d)  to  write  re- 
mainders for  given  S.  facts,  and  to  find  and  write 
paired  S.  facts. 

Background.  The  technical  term  subtract  may 
be  used  interchangeably  with  the  more  meaningful 
words  take  away.  Take  away  should  be  abandoned 
by  the  time  pupils  are  subtracting  to  compare  two 
groups. 

Teacher’s  Preparation.  List  take-away  situa- 
tions arising  in  the  classroom  that  can  be  used  as 
subtraction  problems  with  minuends  of  7 or  less. 
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Problems  to  Find  How  Many  Left 

Problem-solving:  sublracling  [O] 

1.  Mother  had  7 candles  to  put  on  the  cake.  She  put 
5 candles  on  the  cake.  How  many  candles  are  left? 


To  find  how  many  are  left,  you  take  away,  or  subtract, 
one  group  from  another  group. 


1 

-Sca/?^c^£e^> 

2 


For  example  1,  subtract  5 candles 
from  7 candles.  The  subtracting  is 
done  for  you  in  the  box.  Are  the  things 
in  all  the  groups  ahke? 


2.  Andy  made  6 snowmen.  Then  he  pushed  4 of 
them  over.  How  many  snowmen  were  left  standing? 


The  problem  question  is  “How  many  snowmen  were 
left  standing?”  What  can  you  do  to  find  how  many  left?  v 

Why  do  we  call  6 - 4 = ? the  number  question? 

<^^u£A2c<rny. 

To  find  how  many  are  left,  you  subtract. 

When  you  subtract,  you  take  away  one  group 
from  another  group. 


[W] 

For  problems  3 to  8,  write  the  work  as  in  the  box  for 
example  1.  Each  time  put  the  number  for  the  larger 
group  at  the  top.  Use  dot  pictures  if  you  need  to. 


3.  Mary  had  6 doll  shoes,  but  she  has  lost  3 of  them. 
How  many  doll  shoes  has  she  now? 

4.  Tom  gave  away  4 of  his  7 puppies.  How  many  of 
his  puppies  did  he  keep? 

5.  Two  of  Mike’s  6 toy  horses  are  broken.  How  many 

(e  jtmjL 

toy  horses  are  not  broken?  -2do^JKHAe/> 

6.  Tom  ate  2 of  his  7 candy^turkeys,  so  then  he  had 
how  many  left? 


5 

7.  Jean  bought  a toy  pony  for  3^.  She  had 
7^  to  start  with.  She  had  how  much  money 
left?  (Copy  and  finish  the  work  in  the  box.) 

8.  Rusty  gave  of  his  5^  for  candy.  How  much  of 
his  money  did  he  keep?  -2^ 


7 0 
--3.i 
-y-A 


Writing  Pairs  of  Subtraction  Facts 

In  the  box  are  two  subtraction  facts. 

One  fact  is  in  example  1.  The  other  goes 
with  it  to  make  a pair.  Write  a pair  of 
subtraction  facts  for  each  of  the  examples  2 to  12. 


1. 

6 - 
& - 

5 = / 

/ = 

5. 

6 - 
6 - 

2 = V 

V = 2 

9. 

3 - 
3 - 

2=  / 

/ =2 

2. 

5 - 

2=3 

3 = 2 

6. 

7 - 
7 - 

3 = ^ 
d = 3 

10. 

7 - 
7 - 

2=3- 
3 = 2 

3. 

7 - 
7 - 

4=3 

3 = -^ 

7. 

4 - 
¥ - 

3=  / 

/ =3 

11. 

5 - 
3- 

4=  / 

/ = V 

4. 

5 - 

3=  2 

2 = 3 

8. 

1 > 

1 = 

6 = / 

12. 

6 - 
6 

4=  2 
2 = ^ 

6-5=1 
6-1  = 5 


■22 


■23 


Pre-book  Lesson 

1.  Present  one  problem  and  discuss 

a.  The  written  form  (see  the  illustration  on  page 
22  of  the  pupil’s  book). 

h.  How  to  obtain  the  answer. 

c.  Why  the  larger  number  is  written  at  the  top. 

2.  Present  other  problems. 

a.  Note  that  each  group  contains  like-things. 

h.  Ask  leading  questions  so  that  children  will 
make  generalizations  wanted  (see  the  dark  print 
in  the  pupil’s  book). 

c.  In  a few  problems  use  dots,  lines,  or  circles 
to  represent  objects. 


New  Word:  page  23,  broken 

Book  Lesson 

Ex.  1 and  2 (page  22):  Oral  work.  Use  these 
as  a summary  of  ideas  and  skills  taught. 

Ex.  3-8  (page  23,  top):  Written  work.  Call  at- 
tention to,  and  discuss,  the  box  work  for  Ex.  7. 

Ex.  1-12  (page  23,  bottom):  Written  work. 
Lead  pupils  to  realize  that  6 — 5 always  has  the 
same  answer  and  so  is  called  a fact.  Numbers  stories 
such  as  these  are  referred  to  as  subtraction  facts. 
Point  out,  also,  how  each  fact  can  be  paired  with 
another  which  has  the  same  answer. 
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Differentiations  and  Extensions 

1 . Note  the  various  types  of  errors  in  the  written 
work.  Decide  if  reteaching  is  necessary  for 
(a)  understanding;  (b)  form  used;  (c)  knowledge 
of  subtraction  facts. 

2.  If  correction  of  written  work  is  desired,  re- 
quire each  example  to  be  illustrated  by  dots  or  lines 
with  the  necessary  number  of  them  crossed  out. 

3.  For  reteaching,  or  to  provide  concrete  experi- 
ences, base  further  activities  on 

a.  The  number  of  days  in  a week. 

b.  The  six  written  problems  in  Ex.  3-8  in  the 
pupil’s  book. 

c.  Games,  such  as  marbles,  ringtoss,  blocks,  tar- 
gets. (See  the  “Games”  section  on  Manual  pages 
337-341.) 

4.  Allow  more  capable  children  to  write  original 
problems,  and  to  organize  them  into  sets. 

Teaching  Page  24 

Pupil’s  Objectives:  (a)  To  use  the  term  re- 
mainder', {b)  to  show  knowledge  of  the  S.  facts 
studied;  (c)  to  tell  ways  to  learn  unknown  sub- 
traction facts;  {d)  to  learn  another  important  re- 
lationship in  S.,  namely,  that  remainders  are 
usually  smaller  than  minuends. 

Pre-book  Lesson 

1.  Present  the  term  remainder  orally.  Cite 
instances  where  the  word  remains  refers  to  that 
which  is  left.  From  this  understanding,  derive 
the  word  remainder  as  a logical  name  for  answers 
in  subtraction. 

2.  A few  known  subtraction  facts  may  be  written 
on  the  board.  See  if  children  can  be  led  to  state 
that  the  remainders  shown  are  all  smaller  than  the 
numbers  subtracted  from,  and  if  they  can  prove 
why  this  is  reasonable.  (Remember  6 — 0 = 6 is 
an  exception,  so  don’t  include  this  now,  since  zero 
in  subtraction  is  presented  later.) 

Book  Lesson.  Oral  work. 

1.  Have  children  find  the  two  sentences  that 
summarize  the  above  Pre-book  Lesson. 

2.  For  rows  1-3,  children  may  do  self-testing 
with  folded  paper.  Partners  may  then  test  each 
other  and  identify  the  facts  that  are  troublesome. 


Naming  Subtraction  Answers 

Remainder  idea  [O] 

In  rows  1 to  3 are  some  subtraction  facts. 


Sometimes  the 

answers 

in 

subtraction 

are 

called 

remainders. 

The  remainder  for 

7-5  is  2. 

Cover  the  remainders  in 

rows 

1,  2,  and  3 and  say  all 

the  remainders  you 

can. 

a 

b 

c 

d 

e 

f 

g 

1.  6 

4 

7 

5 

7 

6 

4 

-2 

-3 

-3 

-4 

-1 

-4 

-1 

4 

1 

4 

1 

6 

2 

3 

2.  5 

7 

5 

6 

7 

6 

2 

-1 

-5 

-2 

-3 

-6 

-5 

-1 

4 

2 

3 

3 

1 

1 

1 

3.  7 

3 

6 

7 

5 

4 

3 

-2 

-2 

-1 

-4 

-3 

-2 

-1 

5 

1 

5 

3 

2 

2 

2 

Tell  ways  to  help  you  learn  facts  you  do  not  know. 

(>^££/  2 ^.2££M£/yiti,<XUo-^^  aytrid/  .) 

In  row  1,  look  at  the  top  number  and  the  remainder 
for  each  fact.  Is  the  remainder  larger  or  is  it  smaller  than 
the  number  you  subtract  from?,,^^,*,*,^^ 

Look  at  the  top  number  and  the  remainder  in  rows  2 
and  3.  Is  the  remainder  larger  or  smaller  than  the  number 
you  subtract  from?^.;^,,.^^^,^^ 

In  most  examples,  the  remainder  is  smaller 
than  the  number  you  subtract  from. 
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Differentiations  and  Extensions 

1 . Children  who  know  facts  fairly  well  are  often 
motivated  by  participating  in  races.  The  more  dif- 
ficult examples  may  be  written  on  the  board  in  two 
or  more  sets,  and  races  may  be  conducted  between 
individuals  or  teams.  Avoid  causing  embarrass- 
ment to  the  noticeably  weak  students. 

2.  Facts  may  be  studied  in  any  of  these  ways: 

a.  Proving  statements  by  crossing  out  lines  or 
dots 

b.  Checking  with  the  other  fact  in  a pair 

c.  Matching  with  objects,  pictures,  or  domino 
cards 

d.  Playing  games  (See  Manual,  pages  337-341.) 
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Teaching  Page  25 

Pupil’s  Objective:  To  develop  intelligent  skill 
in  solving  subtraction  problems  (“remainder” 
idea  only),  with  minuends  limited  to  7. 

Background.  The  teacher  may  read  again  the 
discussion  of  problem-solving  on  pages  12-13  for 
an  explanation  of  this  part  of  the  program. 

New  Word:  straws 

Book  Lesson.  Written  work. 

1.  Review  together  the  summary  in  dark  print. 
You  may  use  one  typical  classroom  problem  to 
check  each  statement  step  by  step. 

2.  As  children  write,  ask  individuals  to  defend 
their  answers.  Question  them  so  that  their  think- 
ing process  may  be  revealed. 

Differentiations  and  Extensions 

1.  Slower  learners  may 

a.  Dramatize  any  problems  here  by  using  the 
items  mentioned  in  the  problems  or  by  using 
sticks,  etc.,  when  material  is  not  available. 

b.  Draw  pictures  or  lines  to  represent  objects. 

2.  All  children  may 

a.  Select  one  subject  and  make  “how-many-left” 
problems  (e.g.,  money  earned  and  spent  at  in- 
tervals, or  books  on  the  reading  shelf  and  those 
withdrawn,  etc.). 

b.  Try  a few  problems  with  the  question  given 
first  (How  many  empty  jars  does  Mother  have 
left?  She  had  7 jars  and  she  has  filled  4 jars.) 


Using  Subtraction 

Problem-solving:  subtraction  [W] 


To  find  hoW  many  are  left,  you  subtract. 

When  you  subtract,  you  take  away  one  group 
from  another  group. 

The  things  in  these  groups  are  alike. 

In  most  examples,  the  remainder  is  smaller  than 
the  number  you  subtract  from. 


Write  the  work  for  problems  1 to  5. 

1.  We  had  7 bottles  of  milk.  The  children  took  5. 
How  many  bottles  of  milk  were  left?  2- 

2.  There  were  7 straws.  Susan  gave  4 to  the  children. 
How  many  straws  were  left?  3 

3.  Six  boys  were  at  the  table.  Four  of  them  went 
away.  How  many  stayed  at  the  table?  2 

4.  Mary  cannot  find  3 of  her  5 pencils.  How  many 
pencils  does  she  have  to  write  with?  2 

5.  We  had  7 books  about  animals.  Mike  took  3 of 
the  books  home.  How  many  animal  books  were  left?  ^ 
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NOTES 


Numbers  in  Dominoes 

Relating  addition  and  subtraction  [O] 

1.  Domino  A is  a picture  of  two  addition 
facts  about  7.  Write  them  on  the  board. 

1+6  = 7 6+  1 = 7 _ 

2.  It  shows  two  subtraction  facts  about  7,  too. 
Cover  the  dot  at  the  top.  1 - \ = C 
Cover  the  6 bottom  dots.  1 - b = ! 

So,  domino  A shows  in  all  four  facts  about  7, 
two  in  addition  and  two  in  subtraction.  The 
four  facts  together  make  the  whole  story  about 
1,  6,  and  7. 

ADDITION  SUBTRACTION 

1+6=7  7-1=6 

6+1=7  7-6=1 

3.  Write  the  two  addition  facts  on  domino  B.v 

2 ~tS  — 7^  S i~  2 

aBH  Write  the  two  subtraction  facts  .v  Have  you 
made  the  whole  story  about  2,^lf  anci^?^^^) 

^ Write  the  whole  story  on  domino  C.v 

V=  7;  7-¥=3 

5.  Domino  D is  a double.  3+3  = 6 6—3=3 

6.  For  domino  D,  how  many  addition  facts  are  there?/ 
How  many  subtraction  facts?/ 

A double  has  only  two  facts,  one  in  addition 
and  one  in  subtraction. 

Every  addition  fact,  not  a double,  goes  with 
one  other  addition  fact  and  two  subtraction 
facts.  This  makes  four  facts  in  all. 

These  two  or  four  facts  are  the  whole  story. 
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Writing  Whole  Stories 

Whole  stories  for  8 [Wj 

1 to  4.  For  picture  A,  write  the  whole  story.  A 
Write  the  whole  story  for  B;  for  C;  for  D.  v , 

5 and  6.  How  many  parts  are  in  each  whole 
story  for  pictures  A,  B,  and  C?4^for  picture  D?2 


Copy  these  whole  stories  for  8.  Try  to  learn 


them  as  you  write  them. 
(.joictuAe^  A)  (.^>lctaA£y  B>) 


, 7,  and  8 

1 + 7 = 8 
7+1  = 8 
8-7=1 
8-1=7 


2,  6,  and  8 

2 + 6 = 8 
6 + 2=8 
8-6=2 

8-2=6 

(.pCctu/u/  D) 

4,  4,  and  8 

4 + 4=8 
8-4=4 


(.plctuAe/  C) 
3,  5,  and  8 

3 + 5 = 8 
5 + 3 = 8 
8-5  = 3 
8-3=5 


• * 


• • • 


• « 


A New  Kind  of  Example 

[W1 

In  these  examples,  n stands  for  a number  you 
must  find.  In  example  1,  you  know  5+3=8,  so  n 
stands  for  8.  In  example  2,  7-6=1,  so  n stands  for  1. 

Copy  and  write  the  number  where  you  see  n. 


1. 

5 + 3 = n 

6. 

2 + 3 = n5 

11. 

8 - 5 = nJ 

2. 

7 - 6 = n/ 

7. 

8 - 4 = n + 

12. 

4+  2 = n6 

3. 

8 - 6 = n2 

8. 

6 — 5 = n / 

13. 

8 - 3 = n^- 

4. 

7 - 5 = n2 

9. 

6 + 2 = TiS 

14. 

2+  5 = n7 

5. 

6 + 1 = n7 

10. 

4+  3=  n7 

15. 

7 - 4 = n7 
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Teaching  Pages  26  and  27 

Pupil’s  Objectives:  (a)  To  develop  the  “whole 
story”  idea  as  a means  of  relating  A.  and  S.  facts 
that  go  together;  (b)  to  learn  the  term  double  as 
applied  to  A.  and  S.  facts,  as  wfell  as  the  peculiarity 
of  doubles  in  having  but  two  parts  in  their  whole 
story ; (c)  to  review  the  facts  for  8 ; {d)  to  become 
acquainted  with  the  letter  n as  the  symbol  for 
an  unknown  term  in  addition  and  subtraction 
combinations. 

Background.  Up  to  now,  each  fact  in  addi- 
tion has  been  taught  along  with  its  matching  fact 
to  make  a pair  of  facts.  The  same  has  been  done 
for  subtraction.  From  now  on,  each  pair  of  A. 
facts  will  be  taught  with  the  corresponding  pair 


of  S.  facts  to  make  a “whole  story”  in  addition 
and  subtraction.  Most  whole  stories  have  four 
parts.  Exceptions  are  the  doubles  (for  example, 
4 + 4 = 8),  for  which  the  whole  stories,  of  course, 
have  but  two  facts. 

Slower  children  may  need  much  practice  to 
develop  this  understanding  and  to  put  it  to  use. 
Give  them  many  experiences  with  objects  and  pic- 
tured forms,  such  as  dots  and  lines,  before  expect- 
ing them  to  do  the  abstract  work. 

The  task  of  learning  the  many  necessary  facts  is 
lightened  through  emphasizing  and  utilizing  the 
relationships  among  the  facts.  This  alone  is  a good 
reason  for  teaching  whole  stories. 

The  letter  n in  the  exercises  at  the  foot  of  page  27 
indicates  the  missing  sum  or  remainder.  There  is 
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nothing  difficult  about  this  symbol  because  pupils 
are  used  to  finding  the  answer  when  a question 
mark  stands  for  the  missing  number.  However,  n 
will  be  used  in  more  complex  ways  later,  so  be  sure 
that  the  new  symbol  is  clearly  understood. 

Teacher’s  Preparation 

1 . Have  available  objects  in  groups  of  8 that  may 
be  easily  manipulated. 

2.  Have  class  domino  cards  made  to  include 
i dots  that  total  8,  using  the  following  combinations: 

I 7+  1 6+  2 5+  3 4+4 

Pre-book  Lesson 

1.  Show  a group  of  8 objects  with  sub-groups 
of  2 and  6 objects.  Elicit  the  information  that 

I one  can  use  this  group  to  show  the  whole  story 
i for  2,  6,  and  8: 

' 6+2=8  2+6=8  8-2=6  8-6=2 

2.  Have  children  show  whole  stories  with  objects 
and  with  domino  cards. 

3.  Have  children  try  to  tell  the  whole  story  for 
the  double,  4+4.  Let  them  explain  why  this 
whole  story  has  only  one  addition  fact  and  one 
subtraction  fact. 

4.  For  the  work  at  the  bottom  of  page  27,  give 
some  practice,  both  with  and  without  accompany- 
ing objects,  using  the  four  whole-story  facts  below. 

3+5  = « 5+3  = w 8— 3 = w 8— 5 = n 

New  Words:  page  26,  dominoes , double 

Book  Lesson 

Ex.  1 and  2 (page  26):  Oral  Work.  Use  as  an 
oral  summary  of  the  Pre-book  Lesson. 

Ex.  3-6  (page  26):  Written  work.  Use  as  a 
written  check  of  understandings. 

Use  statements  at  the  bottom  of  page  26  as  a 
review,  asking  children  to  give  an  example  that  il- 
lustrates each  statement. 

Ex.  1-6  (page  27,  top):  Written  work.  More 
capable  children  may  do  this  work  independently. 
Slower  learners  may  work  first  with  objects  and 
domino  or  dot  cards.  Then  they  may  write  whole 
stories  as  someone  draws  groups  on  the  board. 

Ex.  1-15  (page  27,  bottom):  Written  work. 


Differentiations  and  Extensions 

1.  Question  may  be  asked,  such  as,  “What  can 
you  do  with  8 cents?” 

Answers,  using  facts  from  whole  story,  might  be: 

a.  (3  + 5)  I can  put  3 cents  in  one  pocket  and 
5 cents  in  another. 

b.  (5  + 3)  I can  give  George  5 cents  today  and 
3 cents  tomorrow. 

c.  (8  — 5)  I can  spend  5 cents  and  have  3 cents 
left. 

d.  (8  — 3)  I can  spend  3 cents  and  have  5 cents 
left  to  put  in  the  bank. 

2.  Whole  stories  may  be  written  about  other 
amounts  or  objects,  such  as  7 pencils,  8 comic 
books,  8 ribbons,  7 apples,  etc. 

NOTES 
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Parts  of  9 

Addition  and  subtraction  facts  for  9 [O] 

A 9 99999999 
B I % I ^ i i I I 2^nd7 

<:  •99r„v9*9999 

t>  • # 0 $ i 0 i 9 4and5 

K 0 0 9 0 0 .>^W#  0 0 0 5and4 

f •99  9®  9/««j«i,)9#9  Sands 

% % 7 and  2 

H 999  9 9999r^^9  sandi 

1.  In  each  row,  the  two  groups  together  make  S--. 

2.  Row  A shows  that  1 and  X-  are  parts  of  9,  The 
same  two  parts  of  9 are  shown  in  different  order  in  the 
last  row,  8 and  1,  not  1 and  8. 

3.  Row  B shows  that  2 and  Si-  are  parts  of  9. 

4.  Row  shows  the  same  two  parts  of  9 as  row  B. 

5.  The  same  parts  of  9 are  shown  by  row  C and  by 

row  -F.  - in  different  order. 

6.  The  same  parts  of  9 are  shown  by  row  D and  by 
row  Jil  - in  different  order. 

7.  Use  what  you  know  about  the  parts  of  9 to  tell  the 
whole  story  for 

a.  row  B^  b.  row  H;  c.  row  F;  d.  row  E. 

8.  What  is  the  other  part  of  9 iT 

a.  3 is  one  partPi^,  c.  5 is  one  partPy 

b.  1 is  one  partPP  d.  2 is  one  partP/ 

-28 

Teaching  Pages  28  and  29 

Pupil’s  Objectives:  {a)  To  begin  learning  the 
A.  and  S.  facts  for  9 by  using  relationships;  (6)  to 
assemble  the  sixteen  A.  and  S.  facts  for  9 into 
whole  stories;  (c)  to  use  the  whole  story  idea  to 
find  sums  or  remainders  for  troublesome  com- 
binations. 

Background.  In  experiences  with  9 (and  in 
later  similar  experiences  with  10,  etc.)  the  pupil 
should  think  of  the  whole  group  of  9 as  composed 
of  two  sub-groups.  Then  he  can  use  these  “parts” 
to  make  whole  stories  in  which  9 is  the  sum  or 
minuend. 


Whole  Stories  Are  Helpers 

r [W] 

Copy  these  whole  stories  for  9.  Try  to  learn  them  as 
you  write  them. 


1,  8,  and  9 

2,  7,  and  9 

3,  6,  and  9 

4,  5,  and  9 

1+8  = 

9 

2+  7 

= 9 

3+6  = 

9 

4+  5 

= 9 

8+  1 = 

9 

7+2 

= 9 

6+  3 = 

9 

5+4 

= 9 

9 - 1 = 

8 

9-2 

= 7 

9 

- 3 = 

6 

9-4 

= 5 

9 - 8 = 

1 

9-7 

= 2 

9 

-6  = 

3 

9-5 

= 4 

When 

you 

do  not  know  a fact,  using  a whole  story 

will  help  you. 

You  ' 

can  find  the  remainder  for  7 

- 2 

by  using 

2+5=7 

or 

5+2=7 

or 

1-5- 

= 2. 

[O] 

Say  the  answers  for  rows  1 

to  4. 

Watch  the  signs! 

For  facts  that  are  hard,  use 

whole  stories. 

a 

b 

C 

d 

e 

f 

g 

h 

i 

1.  6 

9 

9 

5 

8 

7 

6 

9 

7 

+ 2 

-3 

-2 

+ 2 

+ 1 

-6 

+ 3 

-5 

-2 

~T 

7 

7 

9 

/ 

2.  7 

8 

3 

8 

9 

4 

8 

4 

4 

+ 2 

-2 

+ 4 

-3 

-7 

+ 5 

-6 

+ 3 

+ 4 

9 

7 

3- 

1 

9 

2 

7 

~7 

3.  9 

1 

7 

5 

1 

5 

8 

3 

2 

-4 

+ 8 

-3 

+ 4 

-5 

+ 3 

-4 

+ 6 

+ 5 

jt 

9 

V 

9 

2 

? 

V 

7 

4.  9 

2 

3 

9 

8 

7 

9 

2 

6 

-8 

+ 7 

+ 5 

-6 

-5 

-4 

-1 

+ 6 

-2 

/ 

9 

~T 

3 

"T 

¥ 

How  many 

facts  has  the  whole  story  about  4,  4, 

and 

8P2  about  3,  3,  and  6P2  about  2,  2,  and  4P2 


Tell  the  whole  story  about  each  of  these  doubles. 
‘^avid‘lciAZ'9  3a/>d/i3aA£^le  7-a/>'u^2aM'‘F 
SSd  ¥ S-^icrrvGytd  3 2 

29 

Teacher’s  Preparation.  Have  ready  9 beads 
or  buttons  and  some  string  as  well  as  some  1"  X 3" 
cards  ready  to  make  domino  cards. 

New  Words:  page  28,  shown,  order 

Book  Lesson  (page  28).  Oral  work. 

1.  Have  pupils  point  out  each  time  the  2 rows 
with  the  same  sized  sub-groups  (e.g.,  apples — 1 
and  8,  8 and  1 ; pears — 2 and  7,  7 and  2 ; oranges 
— 3 and  6,  6 and  3;  plums — 4 and  5,  5 and  4). 

2.  Lead  the  child  to  discover  that  putting  to- 
gether the  same  sub-groups,  though  arranged  in 
different  order,  makes  the  same  total  group. 
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Book  Lesson  (page  29) 

Top  of  page.  Written  work.  Children  may 
i cover  all  except  the  top  row  of  facts  with  a paper 
or  ruler.  Then  have  them  write  the  three  remain- 
; ing  facts  for  each  whole  story.  Have  them  check 
by  removing  the  paper  or  ruler. 

Rows  1-4:  Oral  work.  A child  who  hesitates 
} on  a fact  may  be  guided  toward  using  other  parts 
I'  of  the  whole  story  to  verify  his  answer. 

r 

Differentiations  and  Extensions 

1.  Make  and  use  a grouping  box  for  the  facts 
for  9 like  the  box  used  for  facts  for  6,  suggested 

!j'  on  page  28  of  this  Manual. 

2.  Slower  learners  may 

a.  String  9 beads  or  buttons  and  show  whole 
stories  by  separating  the  large  group  into  smaller 
1 groups  to  show  subtraction,  and  by  combining 
, smaller  groups  into  a single  group  of  9 to  show 
addition. 

^ h.  Play  games  with  domino  or  dot  cards.  Have 
! sets  made  for  the  combinations  being  studied. 


XXX 

I 5+4=9  4+5=9  9-5=4  9-4=5 

j Fact  cards  may  be  used  instead  of  dot  cards,  if 
i preferred.  Suggestions  for  games  may  be  found 
' on  pages  337-341  of  the  Manual. 

Teaching  Pages  30  and  31 

Pupil’s  Objectives:  (a)  To  become  proficient 
in  differentiating  between  addition  and  subtrac- 
tion in  the  solution  of  problems;  {b)  to  see  how 
well  important  relationships  and  skills  are  known. 

Background.  This  is  the  first  time  the  children 
have  had  to  decide  for  each  problem  whether  to 
add  or  to  subtract.  It  is  important  that  they  discuss 
their  choices  after  completing  the  written  assign- 
ment. Whether  the  pupil’s  response  is  right  or 


Do  You  Add  or  Subtract? 


Problem-solving:  differenlialing  addition  and  subtraction  [W] 

Add  to  find  how  many  in  all. 

Subtract  to  find  how  many  left. 


On  your  paper,  write  the  numbers  1 to  5.  After  each, 
write  A.  if  you  are  to  add  in  the  problem,  or  S.  if  you  are 

to  subtract.  Do  not  work  the  problems. 

1.  Is  the  moving  picture  at  the  top  of  the  page  an 
addition  or  a subtraction  picture?  S. 

2.  On  Monday,  4 small  boys  and  5 big  boys  played 
ball.  How  many  boys  played  ball  on  Monday?  A. 

3.  Ann  said,  “Watch!  I am  holding  up  7 fingers.  Now 
I bend  down  3 fingers.  Quick!  Tell  me  how  many 
fingers  I did  not  bend?”  5. 

4.  Six  girls  were  in  a ring  and  3 girls  joined  them. 
Then  the  ring  had  how  many  girls  ? A . 

5.  Mike  had  7 marbles.  He  lost  4 of  them.  How  many 
marbles  did  he  have  then?  S. 

[O] 

Tell  why  you  wrote  A.  or  S.  for  each  problem. 

30 

wrong,  have  him  defend  his  answer  in  order  to  lo- 
cate errors  in  thinking.  Pupils  should  recognize 
the  fact  that  they  use  addition  when  groups  are  to 
be  combined  and  subtraction  when  a group  is  to 
be  separated  into  parts.  These  two  ideas  are  basic 
to  success  in  problem-solving  and  should  be 
emphasized. 

Pre-book  Lesson  (page  30).  Let  pupils  do  a 
few  oral  problems  related  to  school  routine,  in 
which  a choice  must  be  made  between  addition 
and  subtraction  (remainder  idea).  No  computa- 
tion should  be  required. 

New  Words:  page  30,  Monday,  bend 
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Do  You  Know? 


Progress  Test  2 [W] 

Turn  to  page  24.  Cover  the  answers  of  row  1 with 
folded  paper  and  write  the  remainders. 

Do  the  same  for  row  2;  for  row  3. 

If  you  missed  any  facts,  learn  them. 


Write  the  example  numbers  1 to  13  on  your  paper. 
Then  write  the  answers. 

1.  Find  n in  7 - 2 = n.  5" 


2.  To  find  how  many  in  all,  what  must  you  do?^2^z^ 

3.  In  most  examples,  is  the  remainder  larger  or 
smaller  than  the  number  you  subtract  irom^ 

4.  Write  “thirty-seven”  in  figures.  . 

5.  To  find  how  many  are  left,  what  must  you  do?^ 

6.  Write  the  whole  story  in  addition  and  subtraction 

for  2,  7,  and  9. 

7.  What  subtraction  fact  goes  with  7-3  = 4?  7-y=3 

8.  What  sign  tells  you  to  subtract?  — 

9.  Write  the  word  that  ^ stands  for.  ceyn^ 

10.  When  you  subtract,  do  you  take  one  group  from 
another,  or  do  you  put  groups  together?^^^^ 

1 1 . What  addition  fact  goes  with  3 + 2=  5}  2i-3=S 

12.  In  counting  by  4’s,  what  number  comes  just  after 
24  ?2i’ after  52?5<^ 

13.  In  most  examples,  is  the  sum  larger  or  smaller 
than  any  number  you  add} 


How  Long  Is  an  Inch? 

° (OJ 

Jack  wants  to  know  how  wide  his  book  is.  He  is 
measuring  it  with  his  ruler  to  find  out. 

1.  Tell  how  Jack  placed  his  ruler  on  the 

2.  Why  did  he  lay  the  ruler  this 

3.  What  do  the  numbers  on  the  ruler  mean 

A/>Vy(ynyJz£y) 

4.  How  many  inches  wide  is  Jack’s  book?6.^W^ 

5.  Look  at  your  own  ruler.  Does  it  have  numbers  on 
it  as  Jack’s  ruler  does} 

6.  How  many  inches  long  is  your  ruler? 

7.  Bend  your  finger  as  in  the 
picture,  and  lay  your  ruler  on  it. 
Now  measure  this  part  of  your 
finger.  Is  it  an  inch  long? 

8.  Bend  and  measure  the  parts  of 
other  fingers.  Can  you  find  a finger 
part  that  is  just  about  an  inch  long? 
Call  it  your  finger  inch. 


31 


32 


Book  Lesson  (page  30) 

Ex.  1-5:  Written  work.  Read  statements  of 
generalizations  and  then  allow  children  to  proceed 
with  written  work. 

Bottom  of  page:  Oral  work. 

Book  Lesson  (page  31).  Written  work.  This 
is  the  second  Progress  Test. 

Differentiations  and  Extensions.  Addition 
and  subtraction  decisions  for  the  problems  on 
page  30  may  be  urged  by  any  of  the  following: 

(a)  Retelling  the  story  in  the  problem ; {b)  draw- 
ing dots  or  lines;  (c)  dramatizing. 


Teaching  Pages  32  and  33 

Pupil’s  Objectives:  (a)  To  learn  the  use  of  the 
ruler  in  measuring  inches;  {b)  to  acquire  a func- 
tional concept  of  inch-,  {c)  to  establish  a “finger 
inch”  reference  measure. 

Background.  Our  more  common  units  of  meas- 
ure, such  as  the  inch,  do  not  always  mean  much  to 
children.  If  the  unit  “inch”  is  to  have  meaning, 
pupils  must  have  some  ready  concrete  way  of 
thinking  of  it.  Here,  the  idea  of  the  “finger  inch” 
is  developed.  Such  reference  units,  as  well  as 
known  distances,  help  pupils  develop  a sense  of 
quantity. 
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[W] 

9.  Look  at  line  A.  Guess  how  many  inches  long  it  is. 
Write  your  guess  on  a piece  of  paper. 


10.  Measure  line  A with  your  finger  inch.  How  long 
is  it?  Write  the  number  of  inches. 

11.  Measure  line  A with  your  ruler.  How  long  is  it? 
Write  the  number  of  inches.  J" 

12.  Look  at  line  B.  Guess  how  many  inches  long  it  is. 
Write  your  guess  on  a piece  of  paper. 

B 

13.  Measure  line  B with  your  finger  inch,  then  with 
your  ruler.  Write  the  number  of  inches.  ^ 

14.  Could  you  tell  how  long  line  A is  without  using 
your  ruler?  how  long  line  B is? 

15.  Did  it  help  to  use  your  finger  inch? 

16.  Why  is  the  ruler  the  best  way  to  measure 

<z/>ooc/iat£/ 

17.  Without  using  your  ruler,  draw  a line  that  you 
think  is 

a.  2 inches  long;  b.  4 inches  long; 

c.  just  1 inch  long. 

18.  Measure  the  fines  with  your  ruler.  Did  you  draw 
the  fines  about  right? 

19.  Measure  this  page  from  top  to  bottom  with  your 
ruler.  About  how  long  is  it? 

20.  Measure  your  desk  from  top  to  bottom  with  your 
ruler.  How  high  is  your  desk? 

33 

Teacher’s  Preparation.  Have  available  small 
articles  whose  length  and/or  width  can  be  measured 
in  inches.  Suggested  are  labels,  tickets,  memo 
pads,  ribbons,  papers,  and  so  on.  If  possible,  also 
have  pasteboard  strips  about  f of  an  inch  wide 
that  may  be  cut  and  labeled  “1  inch,”  “2  inches,” 
“3  inches,”  etc. 

Pre-book  Lesson.  Children  may  estimate 
length  or  width  of  articles,  and  then  measure  them 
with  rulers.  To  develop  idea  that  measurements 
are  approximations,  encourage  pupils  to  say  “a 
little  more  than”  or  “a  little  less  than”  when 
measuring. 

New  Words:  page  32,  wide^,  ruler \ page  33, 
draw^  desk 


Book  Lesson 

Ex.  1-8:  Oral  work.  Call  attention  to  the  fact 
that  the  ruler  in  the  picture  shows  0 at  the  left  end, 
whereas  the  child’s  ruler  may  not  and  then  help 
pupils  find  and  learn  to  use  their  “finger  inch.” 

Ex.  9-20:  Written  work. 

Differentiations  and  Extensions 

1.  Suggest  that  children  measure  at  home  or  at 
school  to  find  a number  of  articles  that  may  be 
listed  as  “about  1 inch,”  “about  2 inches,”  etc. 
Have  them  suggest  things  to  measure,  such  as  doll- 
house furniture  or  grocery  packages. 

2.  Label  pasteboard  strips  “1  inch,”  “2  inches,” 
etc.  These  strips  may  be  used  as  standards,  and 
they  may  also  be  used  to  verify  A.  and  S.  facts 
since  a five-inch  strip  will  always  equal  a two-inch 
and  a three-inch  strip  combined. 

3.  Hold  up  a measurable  object  and  have  pupils 
try  to  envisage  how  many  finger  inches  or  3-inch 
strips,  etc.,  would  be  needed  to  measure  the  length. 
Then  let  them  check  the  estimates. 

NOTES 
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Using  Your  Ruler 

Addition  and  subtraclion  facts  for  10  [W] 

You  can  use  your  ruler  to  add  and  to  subtract. 


To  find  the  sum  of  1 + 2,  first  find  1 (a  on 
the  ruler  at  the  left).  Then  count  2 more  to  the 
right  (to  b).  Does  this  show  that  1 + 2 = 


To  find  the  remainder  for  4-2,  first  find  4 
(c  on  the  ruler).  Then  count  back  2 to  the  left 
(to  d).  Does  this  tell  you  that  4 - 2 = 2?|^ 


Copy  and  write  answers  for  these  examples. 
Use  your  ruler  to  find  sums  and  remainders. 


1.  3 

2.  6 

3.  4 

4.  5 

+ 5 

+ 2 

+ 5 

+ 5 

2 

9 

/o 

5.  1 

6.  3 

7.  8 

8.  9 

±9 

+ 7 

+ 2 

+i 

/o 

/O 

/O 

/o 

9.  6 

10.  2 

11.  4 

12.  7 

±i 

+ 8 

+ 6 

+ 3 

/o 

/o 

/O 

/o 

13.  10 

14.  10 

15.  10 

16.  10 

-8 

zA 

2 

G 

3 

/ 

17.  10 

18.  10 

19.  10 

20.  10 

-2 

-3 

-6 

-5 

2 

7 

¥ 

When  you  add  on  your  ruler,  count 
to  the  right. 

When  you  subtract,  count  to  the  left. 


Finding  Parts  of  10 

Use  your  ruler  to  find  the  parts  of  10. 

1 . Copy  the  work  in  the  box. 

2.  The  last  row  is  9 and  1.  Is  9 and  1 
like  1 and  9 but  in  different  order  ?|^ 

3.  Write  the  whole  story  about  1,  9, 

and  10  /0-/  = 9 

4.  Do  the  same  for  2,  8,  and  10;  for 
3,  7,  and  10;  for  4,  6,  and  10.)^ 

5.  How  many  facts  are  in  the  whole 
story  about  5,  5,  and  10 ?2 

The  whole  stories  will  help  you  learn  the  facts  for  10. 

Copy  these  examples  and  write  the  number  for  n. 

6.  3 + 5 = ny  11.  6 + 3 = wcf  16.  8 + 2 = w/o 

7.  10-  4=  12.  8-3=nj5-17.  8-6=112 

8.  9 - 5 = n+  13.  7 + 3 = rv/o  18.  7 - 3 = 114/ 

9.  6 + 2 = 14.  7 + 2 = niy  19.  2 + 8 = n/^ 

10.  10  - 3 = 117  15.  4 + 6 = viio  20.  10  - 2 = nf 


1W| 


Parts  of 

10 

1 

and 

9 

2 

and 

8 

3 

and 

7 

4 

and 

6 

5 

and 

5 

6 

and 

4 

7 

and 

3 

8 

and 

2 

9 

and 

1 

Study  cards 


Turn  to  page  29.  Write  answers  for  the  examples  in 
rows  1 to  4 on  folded  paper, 


At  the  right  are  the  front  and  the 

3 

3 

back  of  a study  card.  Make  study 

+2 

+2 

cards  for  facts  you  do  not  know. 

? 

5 

Study  the  facts  until  you  know  them. 

Front 

Back 

34 
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Teaching  Pages  34  and  35 

Pupil’s  Objectives:  (a)  To  learn  how  to  add 
and  subtract  on  a ruler;  (6)  to  use  the  new  skill 
with  the  ruler  to  find  sums  and  remainders  for  the 
facts  of  10;  (c)  to  use  the  ruler  in  finding  “parts 
of  10”;  {d)  to  study  and  master  the  facts  for  10; 
ie)  to  find  sums  and  remainders  designated  by  n\ 
(/)  to  learn  the  construction  and  the  use  of  study 
cards. 

Background.  The  number  line 
(0  1 2 3 4...) 

is  an  important  way  to  represent  number  and  num- 
ber relationships.  The  ruler,  which  is  an  applica- 


tion of  the  number  line,  provides  an  introduction 
to  the  important  linear  idea  that  numbers  may  be 
represented  by  segments  of  a line. 

Pre-book  Lesson  (page  34).  Work  with  the 
class  to  show  the  method  of  using  a ruler  for 
adding  and  subtracting  as  shown  on  this  page. 
Use  objects  and  domino  patterns  to  develop  ideas 
of  10,  and  write  whole  stories  on  the  board. 


★Answers  Not  on  Reproduced  Page  35 


4.  2+  8 = 10 
8+  2=  10 
10-  2=  8 
10  - 8 = 2 


3 + 7=  10 
7-b  3 = 10 
10  - 3 = 7 
10-  7=3 


4-f  6=  10 
6+4=  10 
10  - 4 = 6 
10-  6 = 4 
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Book  Lesson  (page  34).  Written  work.  Be  sure 
to  emphasize  that  counting  to  the  right  on  a ruler 
(number  line)  constitutes  addition,  while  counting 
to  the  left  results  in  subtraction. 

New  Words:  page  35,  study,  card 

Book  Lesson  (page  35).  Written  work.  Help 
children  to  make  study  cards  (as  illustrated  in  the 
pupil’s  book)  for  facts  not  known. 


Differentiations  and  Extensions 

1.  Let  slower  learners  use  “inch  strips”  (as  sug- 
gested in  the  previous  lesson)  for  studying  com- 
binations not  known.  They  may  develop  whole 
stories  with  these  strips. 

2.  More  capable  children  may  make  a grouping 
box  for  facts  for  10  for  the  number  corner.  (See 
suggestions  for  making  grouping  box  for  facts  for 
6 on  Manual  page  28.) 


NOTES 


A New  Use  for  Subtraction 

The  number-gone  idea  in  sublraclion  (O] 

1.  Five  frogs  sat  on  a log.  Now  only  3 frogs  are  on 
the  log.  How  many  frogs  jumped  off? 

There  were  5 frogs  at  first  (picture  A),  and  3 frogs 
are  left  (picture  B).  To  find  how  many  are  gone,  you 
subtract  3 from  5.  2 

Tell  the  number  story  for  box 

2.  Tom  had  8^.  Now  he  has  only  'hi. 
How  many  cents  did  he  spend? 

To  find  out,  you  subtract.  Why?v 

For  box  D tell  the  answer  to  the  number 
question.  Did  Tom  spend 

3.  After  making  a fire,  Tom  had  2 of 
his  8 sticks  left.  How  many  did  he  use?*® 


To  find  how  many  are  gone,  you  subtract. 


Write  your  number  stories  as  in  box  C.  Remember  to 
write  the  larger  number  at  the  top. 


4.  Jean  can  find  only  2 of  her  9 turtles.  How  many 
of  her  turtles  are  lost? 


5.  Ann  had  7 flowers.  After  giving  Nan  some  she 
had  3.  Ann  gave  Nan  how  many  flowers  ? 

6.  Nine  birds  were  on  a tree.  Soon  only  4 were  there. 
How  many  birds  flew  away? 


7.  There  were  7 dogs  m the  field.  Only  2 are  left. 
How  many  dogs  must  have  gone?  -2 

S cCCT^ 

8.  Ten  children  were  playing  by  the  water.  After 

some  went  home.  8 were  left.  How  many  children  went 
, /O  cA(£<:CT£/>Ty 

home?  -g  cJvUcOu/yi/ 

9.  Only  6 of  the  9 boats  are  still  there.  How  many 
of  the  boats  are  not  there? 

10.  Bob  gave  Sam  all  but  3 of  hi^lO^dpoles.  Bob 
gave  Sam  how  many  tadpoles?  - ■ 

When  she 


7 

11.  Sue  counted  10  candles  on  her  cake. 


tried  to  blow  them  all  out,  there  were  6 still  burning. 
How  many  candles  did  Sue  blow  out?  -^c> 

V caynMu! 

12.  The  first  of  November,  Joe  bought  a book  of  10 
bus  tickets.  At  the  end  of  No.vember  he  had  4 tickets. 
How  many  had  he  used?  -¥MrcA££6 

(oXZcJtetd 

13.  Jack  bought  8 candies.  After  eating  some  he  had 
2 left.  How  many  candies  did  Jack  eat?  -zoa/ruU^ 


Tell  why  each  of  these  is  a number-gone  problem. 
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Teaching  Pages  36  and  37 

Pupil’s  Objectives:  (a)  To  learn  the  new  use  of 
subtraction  as  the  process  by  which  we  find  how 
many  are  gone ; (6)  to  learn  a variety  of  language 
forms  for  the  idea  by  solving  simple  problems. 

Background.  In  this  use  of  subtraction,,  the 
number  visible  or  identified  is  what  is  left,  and  the 
number  gone  is  to  be  found.  Previously,  the  pupil 
has  known  the  part  of  the  group  that  was  taken 
away  and  he  has  had  to  find  how  many  were  left. 

The  need  for  any  arithmetic  process  may  occur 
in  life  in  a great  variety  of  language  patterns.  Your 


pupils  must  be  able  to  translate  these  various 
language  patterns  into  their  arithmetical  forms. 

Pre-book  Lesson 

1.  Group  10,  or  fewer,  children  at  the  front  of 
the  room.  While  the  rest  of  the  class  close  their 
eyes,  have  some  of  the  group  leave  the  room  or 
hide.  Then  have  the  class  see  if  they  can  tell  how 
many  are  gone. 

2.  On  a clear  desk  put  a number  of  identical  ob- 
jects from  the  number  corner.  Without  letting 
children  see  what  is  being  taken  away,  put  some 
inside  the  desk.  Have  them  tell  the  number  story. 
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3.  Slower  learners  should  draw  representative 
patterns,  encircle  the  number  left,  and  cross  out 
the  number  gone,  before  attempting  to  write  the 
i number  story. 

New  Words:  page  37,  November,  tickets 

Book  Lesson 

Ex.  1-3:  Oral  work.  Be  sure  your  children 
note  (a)  the  “moving  picture”;  (b)  the  form  of 
writing  S.  problems;  (c)  the  statement  of  the 
i generalization. 

Ex.  4-13:  Written  work.  Allow  more  capable 
children  (those  who  understand  the  meanings  and 
processes)  to  do  the  written  work  independently. 

IHelp  slower  learners  until  they  can  work  inde- 
pendently. Discuss  the  problems,  have  them  draw 
! dots  or  lines  if  necessary,  and  then  write  the  prob- 
lems. Be  sure  they  note  for  each  problem  that 
■ some  items  of  the  original  group  are  left  and  that 

(they  are  to  find  how  many  are  gone. 

Bottom  of  page  37:  Oral  work.  When  problems 
i:  are  finished,  let  all  children  discuss  each  one  in  an 
effort  to  bring  out  the  reasons  why  subtraction  is 
; the  process  used. 

I Differentiations  and  Extensions 

1.  Ask  children  to  cite  cases  where  they  have 
I noticed  first  a larger  group,  and  then  a smaller 
group  left.  The  more  capable  children  may  be  able 
to  write  their  own  problems.  Slower  learners  may 
be  able  to  dictate  some  problems  even  if  they  have 
; I difficulty  in  writing  them. 

2.  Tell  children  to  draw  their  own  “moving  pic- 
|il  tures,”  and  be  ready  to  explain  them  or  to  ask 
j|i  others  to  explain  them.  If  they  need  help  getting 
I:  started,  the  following  ideas  may  be  suggested: 
j|  a.  8 smoking  chimneys;  now  only  4 
iji  b.l  children  in  an  automobile;  now  only  3 
j'  c.  10  flowers  on  a bush;  now  only  5 
d.  9 stick  men  in  a row ; now  only  3 

Teaching  Page  38 

! Pupil’s  Objective:  To  gain  experience  in  find- 
} ing  missing  terms,  as  designated  by  n,  in  addition 
! and  subtraction  combinations. 


Here!  11  Is  There! 

10| 

why  the  letter  n stands  for 
S^5f3 
8 in  example  a;^ 

S=8-3 
5 in  example  b;^ 

3 in  example  c.^ 

what  the  letter  n stands  for 

in  example  d;^" 
in  example  e;  2 
in  example  f.J 

[W] 

Copy  and  write  the  number  that  n stands  for. 


a 

b 

c 

3. 

6+  3=  n9 

8+2=  n/0 

10  - ^ = 4 

4. 

2+  n=  8 

7+  n=  10 

4+  5 = n7 

5. 

3+  4=  n 7 

7-  4=  n3 

7+2=  n9 

6. 

6+^=  10 

6 + 2 = 

4+ n=  7 

7. 

n+  4=9 

^-5=4 

n - 8 = 2 

8. 

10-  3=  n7 

9-  7=  n2 

II 

o 

9. 

9-  n=  6 

8-  n=  2 

n-  6=  3 

10. 

10-  2=  ni’ 

4 + 6=  n/o 

3+7=  n/tP 

11. 

n+  5 = 10 

8-^=4 

r 5=5 

12. 

2+7=  n? 

3+  6=  n? 

9-  n=  7 

13. 

9-  ^=  5 

n - 4 = 6 

10  - 7=  n3 

14. 

9+  n=  10 

7-  5=  n2 

CO 

II 

+ 

38 


Background.  The  letter  n,  previously  used  for 
sums  and  remainders  only,  is  now  also  used  for 
addends,  minuends,  and  subtrahends.  On  com- 
pletion of  this  lesson,  your  pupils  should  be  able 
to  find  n in  any  A.  or  S.  fact,  regardless  of  which 
term  is  missing. 

Teacher’s  Preparation 

1.  Have  n written  on  a small  card  for  class 
demonstration. 

2.  Have  facts  and  dots,  such  as  the  following, 
written  on  the  blackboard: 

6+1=7  1+6=7  7-6=1  7-1=6 

• • 

• • • 


nis 

1.  In  box  A,  tell 


a.  5 + 3 = nf 

b.  n+  3=  8 

c.  5+ n=  8 


2.  In  box  B,  tell 


d.  8 - 3 = nS 

e.  n - 3 = 5 

f . 8 - n = 5 
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Pre-book  Lesson 

1.  Cover  with  the  n card  one  term  of  a number 
fact  on  the  board  and  have  children  state  the  figure 
that  is  covered. 

2.  Continue  with  other  terms  until  they  under- 
stand that  n may  replace  any  figure  in  any  position, 
and  until  they  can  give  correct  responses  for  miss- 
ing terms.  Use  dots  for  illustration  whenever 
necessary. 

Book  Lesson 

Ex.  1 and  2:  Oral  work.  If  you  observe  that 
slower  learners  are  confused,  do  examples  with 
them,  using  objects  or  dots  until  you  are  assured 
that  these  children  understand  the  use  of  n. 

Rows  3-14:  Written  work. 

Differentiations  and  Extensions.  Consider 
having  the  more  capable  children  assist  in  teaching 
the  slower  learners. 

Teaching  Pages  39  and  40 

Pupil’s  Objectives:  (a)  To  learn  about  the  ad- 
dition of  three  addends  written  horizontally  (sums 
of  10  or  less);  {b)  to  practice  the  horizontal  addi- 
tion skills  learned;  (c)  to  show  knowledge  of  all 
the  A.  facts  that  have  been  reviewed;  {d)  to  learn 
about  the  sets  of  Extra  Practice  in  the  reservoir 
at  the  back  of  the  pupil’s  book. 

Pre-book  Lesson 

1.  Use  objects  from  the  number  corner  in  three 
groups.  Write  horizontally: 

4 discs  and  5 discs  and  1 disc  = _?_  discs 

2.  Create  other  situations  wherein  children  move 
together  three  groups  to  make  a total  group  of  10, 
or  fewer,  objects. 

3.  Have  children  draw  lines,  dots,  or  circles  rep- 
resenting objects  and  write  the  number  story  as: 

00+  0000+  0=  0000000 
2j!5+  4j!^+  1^  = l<ll 

Book  Lesson  (page  39).  Ex.  1-15:  Oral  work. 
Ex.  16-18:  Written  work. 

New  Words:  page  40,  extra,  practice 


Adding  Three  Numbers  in  a Row 


1.  How  many  windows  are  in 
each  of  Nan’s  houses?  Count 
to  find  how  many  in  all. 

2.  Say  the  number  story: 
Two  and  one  and  three  are  six. 

2 + 1+3  = 6 


3.  Count  Rusty’s  windows 

and  tell  the  number  story .y 

2clm^2a/tld^2aA£/C> 

4.  Count  Jim’s  windows  and 

tell  the  number  story. v 

/O/yuty  a/yuO/ aA£y(e 

5.  The  dot  picture  is  for  3 
other  groups  of  windows. 


Tell  the  number  story.v 

2 O/)^  3 a/nciy3  aA£y  9 

6.  Sam’s  father  gave  him  At  one  day,  St  another  day, 
and  2t  another.  How  much  did  he  give  Sam  in  all? 

We  write  the  number  story  from  left  to  right  this  way: 
“At  + St  + 2t  9t.”  To  add,  begin  at  the  left, 

Think,  “A  and  3 are  7,  7 and  2 are  9,  9(^.” 


Tell  what  to  think  to  find  these  sums:i^ 

7.  2+2+3=  7 10.  3+2+3=  8 13.  6^+H+3^=10^ 

8.  1+2+5=  8 11.  2+7+1=10  14.  St+2t+At=9t 

9.  6+2+2=10  12.  1+7+ 1=9 


15.  2^+3^+2^=7^ 

[w: 

Make  dots  and  write  the  addition  for: 


16.  2,  3,2v 

2+3i-l  = l 


17. 


3,  l,4v^ 

3i-li-‘4=8 


18.  St,  2t,  1^1 

Sitli-h/t 


39- 


Book  Lesson  (page  40) 

Rows  1-5  (top):  Written  work.  More  capal 
children  may  work  independently  but  have  slow 
learners  group  objects  or  dots  as  the  exampl 
indicate.  Help  them  to  “think  through”  the  proce 
as  they  write.  As  children  acquire  power,  alio 
them  to  work  independently. 

A' Answers  Not  on  Reproduced  Page  39 — 

Responses  for  Ex.  8-14  should  follow  the  pj 
tern  given  for  Ex.  7 and  15  below. 

7.  2 and  2 are  4,  4 and  3 are  7 

15.  2 and  3 are  5,  5 and  2 are  7,  7^ 
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Adding  in  a Row 

Sums  to  10  (WJ 

Copy  in  the  left-to-right  way  the  examples  in  rows  1 
5 to  5.  Then  find  and  write  the  sums. 

t a b c 


1. 

2 + 

4+4 

= 10 

4+2+3 

= 9 

5+3+2 

= 10 

2. 

1 + 

2+6 

= 9 

2+4+2 

= 2 

4+  4+  2 

= 10 

3. 

3 + 

2+4 

= 9 

5+4+1 

= 10 

3+4+3 

= /0 

4. 

5 + 

2+2 

= 9 

4 ^ 

-2+4 

=10 

4 4 

-5+1 

=/o 

5. 

4 + 

3+3 

=10 

64 

-2+1 

= 9 

24 

-5+2 

= 9 

Do  You  Know? 

Progress  Test  3 

IW) 

Add. 

Write 

the  sums  on  folded  paper. 

a 

b 

c 

d 

e 

f 

g 

h 

i 

1. 

1 

2 

3 

6 

2 

5 

1 

1 

3^ 

+ 3 

+ 6 

+ 2 

+ 4 

+ 5 

+ 4 

+ 8 

+ 5 

+ 7^ 

V 

S' 

/o 

7 

9 

-jm 

2. 

3 

1 

1 

2 

3 

2 

6 

5 

2^ 

+ 4 

+ 7 

+ 9 

+ 8 

+ 5 

+ 7 

+ 2 

+ 5 

+ 2^ 

7 

/o 

/o 

9 

2 

/o 

3. 

2 

4 

9 

3 

4 

4 

6 

8 

+ 4 

+ 4 

+ 1 

+ 6 

+ 6 

+ 3 

+ 3 

+ 2 

+ 3^ 

c, 

s 

/o 

9 

/O 

7 

9 

/o 

tci 

The  addition  facts  with 

answers 

1 are  on  page  128.  Make 

Study  cards  for  facts  you  did  not  know. 


© Extra  Practice.  Many  times  you  will  be  asked  to  do 
extra  practice  sets  of  examples.  They  will  help  you  work 
[ faster  and  get  more  answers  right. 

Turn  to  page  328  and  work  Sets  1 and  2.  y Then  try 
rows  1 to  3 once 

40 

! Rows  1-3  (bottom):  Written  work.  Progress 
[Test  3.  Note  the  discussion  of  Extra  Practice. 

I I Differentiations  and  Extensions 

* 1.  All  children  may  draw  pictures  showing 

■'  [hree  groups  and  a total.  If  possible,  use  situa- 
' lions  that  apply  to  study  units  under  way  in  the 
dassroom. 

2.  Slower  learners  (whose  weakness  on  knowl- 
‘ ^dge  of  facts  is  shown  by  Progress  Test  3)  may 
do  the  following: 

‘ [ a.  Make  sets  of  reckoners  (see  Manual,  page 
336)  and  use  them  in  telling  or  writing  whole 
jtories. 

b.  Demonstrate  to  their  parents  or  to  more 
.capable  children.  Simple  definite  aids  may  be 


used,  such  as  the  reckoners,  inch  strips,  domino 
cards,  and  matching  exercises  that  have  been 
suggested  previously. 

3.  The  Extra  Practice  which  is  referred  to  on 
page  40  in  the  pupil’s  book,  and  many  following 
pages,  provides  a wealth  of  material  for  helping 
individuals  who  need  additional  practice.  Be  sure 
pupils  are  using  correct  thought  procedures  be- 
fore you  assign  them  Extra  Practice,  i.e.,  they 
should  be  getting  answers  for  the  facts  on  page  40 
by  direct  recall,  not  by  counting  or  other  immature 
procedures. 

For  your  convenience.  Extra  Practice  Sets  1 
and  2 (pupil’s  book,  page  328)  with  answers  in 
red,  are  reproduced  below.  Subsequent  sets  will 
be  reproduced  as  they  are  called  for  in  the  pupil’s 
book.  In  case  you  want  to  assign  sets  independ- 
ently, the  reproduced  sets,  with  answers,  may  be 
located  by  referring  to  the  Manual  Index  under 
the  heading  Extra  Practice. 

Sets  1 and  2.  Addition  facts 

abcdefgh  i 

1.  2 3 3 6 2 2 5 4i:^  5p 

±_6  +4  ±_6  4i4  ±5  + 3^  + Aj 

9 9 7 10  8 6 10  70  90 

2.  1 A (>  A 1 3 8 50  20 

±1  ±A  ±3  ±5  ±2  +5  ±2  ±H  ±H 

10  8 9 9 9 8 10  80  70 


1.  4 6 4 3 2 5 3 80  20 

H-  6 + 2 -f  2 -f-  7 4-  8 -f-  2 3 4-  10  4-  30 

10  8 6 10  10  7 6 90  50 

2.  1 5 1 7 3 1 9 20  40 

±1  ±1  ±A  ±1  ±1  ±1  ±1  ±M  ±li 

10  6 7 8 5 8 10  40  50 


NOTES 
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Problem-solving:  differentiating  A.  and  S.  [W] 


Add  to  find  how  many  in  all. 
Subtract  to  find  how  many  left. 
Subtract  to  find  how  many  gone. 


Note  that  the  directions  require  pupils  to  do 
two  things  with  each  problem. 

Middle  of  page:  Oral  work.  After  problems 
have  been  done,  review  them  orally,  concentrating 
upon  the  reason  for  choice  of  addition  or  sub- 
traction. 

Rows  1-4  (bottom);  Written  work.  Ask  indi- 
vidual pupils  to  think  aloud  as  they  find  the 
answers.  In  this  manner  you  can  detect  those  who 
are  not  thinking  efficiently. 


For  problems  1 to  4,  write  A.  if  you  should  add  or 
S.  if  you  should  subtract.  Then  work  the  problems. 

1.  A drum  costs  6^.  A horn  costs  4^.  The  two  toys 
together  cost  how  muchPA.; /(?i^ 

2.  All  but  3 of  the  9 toy  clowns  were  sold.  How  many 
toy  clowns  were  soldPS.;  6 

3.  Tom  gave  I0<t  to  pay  for  an  top.  How  much 
money  did  he  get  back?  S.;  21 

4.  Tom  saw  3 red  balls  and  5 blue  balls  in  the  sale. 

How  many  balls  were  on  sale? A • S 

’ [oi 

Why  did  you  write  A.  or  S.  ? 


|W| 

Copy  for  left-to-right  adding  and  write  sums. 


a b 

1.  2,  4,  2S'  1,  6,  U 

2.  3,  4,  29  2,  6,  2/0 

3.  5,  1,  3?  2,  3,  5/0 

4.  6,3,1/^  3,2,27 


c d 

4,  3,  ?)/0  5(t,  3^,  2(t/0l 

1,  3,  4y  U,2i,3i/^1 

2,  5,  29  U,  W 

2,  2,  59  2i,  U,  6(t9^ 


O Extra  Practice.  Do  Extra  Practice  Sets  3 and  4. 


Differentiations  and  Extensions 

1 . Ask  the  more  capable  children  to  write  original 
problems,  using  only  the  addends  in  rows  1-4  at 
the  bottom  of  the  page  (so  sums  will  be  limited 
to  10). 

2.  Extra  Practice  Sets  3 and  4 may  be  assigned 
as  needed. 


Horizontal  A.,  sums  to  10 

c 

7 \i  + 'l^  + 2^  10^ 

6 3^i  + 2^  + 2^‘  70 

9 H + H + H 100 

8 + H + H 80 


1.  5 + 1 + 2 8 
2.2  + 5 + 2 9 

3.  1 -h  6 + 3 10 

4.  2 -}-  7 + 1 10 

1.  6 + 1 + 3 10 

2.  4 + 3 -h  2 9 

3.  1 + 7 + 1 9 

4.  4 + 3 + 1 8 


Sets  3 and  4. 

h 

1+3  + 3 
3 + 1+2 
1+4  + 4 
2 + 3 + 3 


5 + 2 + 3 10 

6 + 2 + 2 10 
4+2+2  8 
6+2+1  9 


NOTES 


50  + 40  + 10  100 
20  + 20  + 50  90 
20  + 30  + 20  70 
20  + 10  + 40  70 


41 

Teaching  Page  41 

Pupil’s  Objectives:  (a)  To  gain  experience  in 
solving  easy  problems  involving  addition  and  the 
two  kinds  of  subtraction  already  taught;  {b)  to 
work  with  horizontal  addition  of  three  addends 
(including  money  numbers)  with  sums  to  10. 

New  Words:  sold,  sale 

Book  Lesson 

Ex.  1-4  (top):  Written  work.  The  teacher  may 
state  some  problems  other  than  those  given  and 
ask  which  generalization  applies  to  each  problem. 
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Column  Addition 

3 addends  [O] 

1.  All  three  pictures  show 
the  same  building. 

In  the  first,  3 lights  were  on. 

In  the  second,  there  were  4 
more  lights  on,  and  in  the  third, 

2 more. 

How  many  lights  are  on  in 
the  last  picture?  9 

2.  In  the  last  picture,  are 
the  things  alike  in  all  groups?^ 
Then  you  can  put  the  groups 
together,  or  add. 

You  know  how  to  write  the  number  story  in 
the  left-to-right  way,  3 + 4 + 2 = 9.  You  can 
write  it  the  up-and-down  way  too,  as  in  box  A. 

The  numbers  in  box  A are  in  a column. 

3.  To  find  the  sum  in  box  A,  add  the  numbers  in  the 
column  downward  from  the  top. 

Think,  “3  and  4 are  7,  7 and  2 are 

How  many  lights  are  there  in  allPY 

4.  How  many  dots  in  all  in  box  B? 
Find  out  by  counting  all  of  them.  ^ 

5.  Find  out  by  adding 

1 + 3+  4 = ^ 

j 6.  In  box  C,  the  numbers  which  stand  for  the  dots 
, are  in  a column.  Add  them  downward, 
j Think,  “1  and  3 are  4 and  4 are 


B , 

C 1 

. . • 

3 

.... 

4-4 

Tell  what  to  think  to  get  these  sums:]|^ 


a 

b 

c 

d 

e 

f 

g 

h 

i 

7.  1 

2 

1 

2 

3 

6 

2^ 

% 

3<f 

4 

4 

2 

3 

2 

2 

5^ 

R 

R 

+ 3 

4-3 

-45 

-45 

-42 

4-2 

4-3^ 

+ 3^ 

+ 40 

8 

9 

8 

10 

7 

10 

10^ 

9^ 

80 

[W1 

Write  the  sums  for  rows  8 to  12  on  folded 

paper. 

8.  2 

3 

1 

2 

4 

6 

2(^ 

% 

20 

5 

4 

8 

1 

3 

1 

2i 

20 

+ 1 

+ 2 

4-1 

+ 6 

-42 

-43 

+ 4^ 

+ U 

+ 40 

S' 

9 

/O 

9 

9 

/o 

9t 

Si 

Si 

9.  4 

3 

2 

1 

5 

2 

Ai 

H 

10 

1 

3 

1 

5 

3 

6 

Ai 

3i 

40 

+ 3 

+ 3 

4-7 

4-4 

+ 2 

4-1 

+2i 

+ 50 

9 

/o 

/O 

/o 

9 

tot 

St 

/Oi 

10.  2 

1 

4 

3 

1 

3 

Ai 

3<t 

20 

2 

1 

3 

1 

2 

3 

H 

60 

+ 6 

+ 7 

4-3 

+ 6 

-47 

+ 2 

-44^ 

+ 5<i 

+ 20 

/o 

9 

/o 

JO 

/O 

8 

m 

9i 

/Oi 

11.  1 

3 

2 

3 

4 

1 

3<t 

2i 

30 

6 

5 

4 

2 

2 

7 

6<i 

H 

30 

+ 1 

+ 2 

4-4 

4-5 

4-2 

+ 1 

+ H 

-45^ 

+ 40 

S 

/o 

/O 

/o 

8 

9 

lOi 

Si 

/Oi 

12.  1 

3 

2 

3 

4 

1 

2i 

40 

5 

5 

4 

2 

3 

7 

Ai 

2i 

20 

±i 

4-1 

+ 2 

4-3 

4-1 

4-2 

+ 5^ 

+ 30 

7 

9 

S 

8 

/O 

/ot 

9i 

7^ 

Copy  the  examples  in  row  10,  and  add  again.  Try 
hard  to  write  the  numbers  one  under  another. 

Write  the  examples  in  row  1 1 in  the  left-to-right  way, 
and  add  again. 


;; 42 

jj  Teaching  Pages  42  and  43 

Pupil’s  Objective:  To  learn  column  addition  of 
three  addends  with  sums  limited  to  10. 

i I Pre-book  Lesson.  Refer  children  to  page  5 of 
: ithe  pupil’s  book,  and  call  attention  to  the  two 
faddends  written  both  horizontally  and  vertically. 
Then  ask  them  to  show  another  way  to  write 
'2+4+3. 

i Book  Lesson 

Ex.  1-7:  Oral  work.  Note  the  help  for  pupils 
to  show  them  how  to  think  the  work. 

Rows  8-12:  Written  work.  Children  may  be 
j challenged  to  see  how  high  a score  (number  of 


43 

correct  answers)  they  can  get  in  a stated  time. 
The  results  (number  done  and  number  right)  may 
indicate  pupils  who  are  fast  and  accurate,  fast  and 
inaccurate,  slow  and  accurate,  or  slow  and  in- 
accurate, so  that  proper  remedial  measures  may 
be  applied.  In  the  remedial  work,  constantly 
check  thought  procedures  to  discover  if  pupils  are 
developing  efficient  ways  of  working  with  numbers. 

■★Answers  Not  on  Reproduced  Page  43— — 

7.  Responses  for  b-h  should  follow  the  pattern 
given  below  for  a and  i. 

a.  1 and  4 are  5,  5 and  3 are  8 
i.  3 and  1 are  4,  4 and  4 are  8,  8^ 
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Changing  Numbers  Around 

1.  You  know  that  most  addition  facts  go  in  pairs. 


[oi 


2+3=5  3+2=5 


2.  In  the  picture,  the  2 and  the  3 are  not  in  the  same 
order  in  both  facts.  Does  changing  the  numbers  around 
change  the  sum?  %/ 

3.  In  box  A,  are  the  same  numbers 
added  in  all  the  examples  ?|fe) 

4.  Even  if  the  numbers  are  changed 
around,  what  can  you  say  about  the 
answer  ? 

5.  In  box  B,  are  the  same  numbers 
to  be  added  in  all  examples 

6.  Are  the  numbers  in  the  same 
order  each  time  in  box  B?72<r 


5+ 1 + 2 = 8 
l+5+2=8 
2 + 5+ 1 = 8 
5 + 2+  1 = 8 


9.  Turn  to  the  top  of  page  40.  Look  at  each  of  the 
examples  in  column  a.  Without  adding,  find  an  example 
in  column  b or  in  colunrn  c that  has  the  same  sum.  ^ 
Ex.  means  “exercise”  or  “exercises.” 


10.  For  Ex.  11a,  find  in  row  12  or  row  13  an  example 
with  the  same  numbers  in  different  order.  Do  the  same 
for  the  rest  of  the  examples  in  row  ll.":^ 


a 

b 

C 

d 

e 

f 

g 

h 

i 

11.  5 

2 

1 

2 

2 

3 

H 

u 

4 

7 

3 

2 

2 

3 

2i 

5^ 

+ 1 

+ 1 

+ 6 

+ 5 

+ 4 

+ 2 

+ 5<t 

+ 3t 

+ 3^ 

/o 

/o 

/o 

9 

8 

8 

8<t 

/Oi 

(ft 

12.  6 

1 

4 

4 

1 

5 

% 

% 

3^ 

1 

1 

1 

2 

2 

3 

2t 

H 

4(^ 

+ 3 

+ 8 

+ 5 

+ 2 

+ 7 

+ 2 

+ H 

+ 3^ 

±M 

/o 

/o 

/o 

8 

/o 

/o 

8* 

/ot 

13.  2 

2 

3 

2 

1 

2 

6<t 

2<t 

3i 

4 

5 

2 

2 

8 

4 

2<t 

3i 

% 

+ 3 

+ 2 

+ 3 

+ 1 

+ 1 

+ 4 

+ 2<t 

+ A<t: 

+ 2^ 

9 

9 

8 

5 

/o 

/o 

/Oi 

9i 

/Of 

Changing  the  order  of  the  numbers  to  be 
added  does  not  change  the  sum. 

[W] 

Write  on  folded  paper  the  sums  for  rows  11  to  13. 

14.  Copy  the  examples  in  row  11  in  the  left-to-right 
way  and  add  the  numbers  again. 


7.  Find  the  sum  for  each  example  in  box  B. 


© Extra  Practice.  Work  Extra  Practice  Set  5. 


8.  Use  the  numbers  1,  4,  and  2 to  make  four  examples, 
each  with  numbers  in  a different 


44 


45 


Teaching  Pages  44  and  45  ★Answers  Not  on  Reproduced  Page  45- — 


Pupil’s  Objectives:  (a)  To  discover  the  gen- 
eralization that  the  order  of  adding  numbers  does 
not  affect  the  sum ; (6)  to  work  with  three  addends 
(sums  to  10)  horizontally  and  vertically;  (c)  to 
learn  the  terms  exercise  and  Ex. 

Background.  If  your  pupils  have  been  working 
with  concrete  materials,  they  have  probably  dis- 
covered already  that  3 objects  and  2 objects  taken 
in  any  order,  always  combine  to  make  5 objects. 
This  idea  will  now  be  applied  to  abstract  numbers. 

{Continued  on  page  67) 


9.  (based  on  rows  1-5,  page  40.) 
la  same  as  2c,  or  4b  3a  same  as  lb 

2a  same  as  5b  4a  same  as  5c 

5a  same  as  3c 


10.  (based  on  rows  11-13,  page  45.) 

11a  same  as  12c  lie  same  as  12a 

11b  same  as  12e  77/ same  as  13c 

11c  same  as  12a  llg  same  as  12g 

lid  same  as  13b  1 Ih  same  as  12i 

Hi  same  as  12h 


Pre-book  Lesson.  You  may  use  objects,  such 
as  cardboard  circles,  from  the  number  corner. 
Show 

o o o 

o 

o o 

o 

o o o 

(5  + 2 + 3) 

Ask  children  to  rearrange  objects  to  show 
3+5+2j  2+3+5j  5+3+2,  etc. 

They  may  then  be  led  to  state  a generalization 
similar  to  that  on  page  45  in  the  pupil’s  book. 

New  Word:  page  45,  exercise 

Book  Lesson 

' Ex.  1-13:  Oral  work.  For  Ex.  9,  be  sure  every 
pupil  understands  the  task! 


You  may  want  to  write  Ex.  1 la  on  the  board  to 
isolate  it  as  pupils  locate  in  rows  12  or  13  another 
example  containing  the  same  numbers.  Do  this 
with  each  example  in  row  1 1 . 

Ex.  14:  Written  work. 

Differentiations  and  Extensions.  Reproduced 
below  is  Extra  Practice  Set  5. 


Set 

5.  Column  . 

A.,  sums  to  10 

a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  2 

4 

4 

4 

2 

3 

1 

H 

20 

6 

1 

3 

2 

2 

4 

5 

H 

10 

+ 1 

+ 2 

+ 1 

+ 4 

+ 5 

+ 2 

+ 1 

+ 60 

9 

7 

8 

10 

9 

9 

7 

100 

90 

2.  2 

3 

2 

6 

1 

4 

6 

40 

30 

4 

1 

3 

1 

2 

1 

3 

40 

20 

+ 2 

+ 6 

+ 5 

+ 3 

+ 3 

+ 4 

+ 1 

+ 10 

+ 30 

8 

10 

10 

10 

6 

9 

10 

H 

80 

NOTES 


Do  You  Know? 


Progress  Test  4 

Write  the  remainders  on  folded  paper. 

[W) 

a 

b 

c 

d 

e f 

g 

h 

i 

1.  6 

9 

8 

10 

6 7 

9 

4 

10(^ 

-3 

-1 

-4 

-3 

1 

CM 

1 

-2 

-1 

-H 

S’ 

7 

~T 

TJ 

2.  5 

7 

10 

9 

8 10 

3 

9 

7<t 

-1 

-6 

-8 

-6 

-5  -1 

-1 

-8 

-H 

/ 

2 

3 9 

2 

/ 

U 

3.  4 

8 

10 

6 

10  8 

7 

10 

6^ 

-2 

-3 

-4 

-1 

-5  -2 

-3 

-9 

-5(^ 

¥■ 

/ 

H 

4.  5 

9 

7 

10 

9 5 

9 

8 

10^ 

-4 

-3 

-5 

-2 

-7  -3 

-5 

-1 

-1^ 

/ 

2 

S 

2 2 

7 

3i 

5.  8 

4 

6 

1 

9 3 

8 

5 

2<t 

-7 

-3 

-4 

-2 

-4  -2 

-6 

-2 

-H 

/ 

/ 

2 

/ 

2 

3 

The  answers  to  the  above  examples  are  on  page 
Make  study  cards  for  facts  you  do  not  know. 

132. 

© Extra  Practice.  Work  Extra  Practice  Sets  6 and  7 
until  you  know  the  facts.  Then  try  rows  1 to  5 again. 


Can  You  Work  Problems? 

Problem  Test  I 

1.  Mary  asked  5 little  girls  and  4 big  girls  to  her  party. 
How  many  girls  did  she  ask?^ 

2.  The  children  brought  Mary  2 animal  books,  3 story 
books,  and  3 books  about  children  in  other  countries. 
How  many  books  was  that  in  all?^ 

46 

Teaching  Pages  46  and  47 

Pupil’s  Objectives:  (a)  To  show  extent  of 
knowledge  of  the  S.  facts  reviewed  or  learned  in 
the  chapter;  (b)  to  work  the  first  of  the  chapter 
tests  in  problem-solving;  (c)  to  show  extent  of 
knowledge  of  the  A.  and  S.  facts  in  mixed  order. 

Background.  Beginning  on  page  46  in  the 
pupil’s  book  with  Problem  Test  1,  and  extending 
to  pages  48  and  49,  where  will  be  found  Diagnostic 
Test  1 and  Computation  Test  1,  is  a simple  but 
well-rounded  testing  program.  At  this  time,  it 
would  be  helpful  for  the  teacher  to  re-read  the 
learning  outcomes  given  at  the  beginning  of  the 
teaching  lessons  for  this  chapter.  It  will  be  seen 


3.  Mary’s  mother  made  10  little  cakes.  After  the 
party,  2 cakes  were  left.  How  many  cakes  were  gone?,? 

4.  For  prizes  Mary  bought  a pencil  for  2^,  a ball  for  4^, 
and  a toy  drum  for  4^.  How  much  did  the  prizes  cost?/^>(!‘ 

5.  Mary  bought  a balloon  iotli.  She  gave  lOi/:  to  pay 
for  it.  How  much  did  she  get  backP^s*? 

6.  Of  the  9 children,  2 stayed  a long  time.  How  many 
children  went  home  early?/ 

If  you  missed  problems,  look  again  at  page  6 for  help 
in  addition  and  pages  22  and  36  for  help  in  subtraction. 


Do  You  Know? 


Progress  Test  5 

Write  answers  on  folded  paper.  Watch  the  signs! 

[W] 

a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  8 

2 

9 

2 

10 

7 

7 

m 

-5 

+ 8 

-8 

+ 7 

-2 

-5 

+ 3 

-2i 

J 

/o 

/ 

9 

S 

2 

'/O 

li 

n 

2.  8 

10 

3 

8 

4 

6 

9 

2t 

+ 2 

-6 

+ 5 

-7 

+ 5 

+ 2 

-5 

+ 6^ 

-2i 

/O 

y 

S 

/ 

9 

S 

Si 

3.  7 

6 

9 

3 

7 

3 

5 

io<t 

9<t 

-4 

+ 4 

-7 

+ 4 

-6 

+ 7 

-3 

-4i 

3 

/o 

2 

7 

/ 

/3 

2 

(oi 

4.  9 

4 

8 

6 

10 

2 

7 

5<t 

Si 

-4 

+ 3 

-6 

+ 3 

-7 

+ 5 

-3 

+ M 

.5" 

7 

2 

9 

3 

7 

9 

Si 

Si 

5.  3 

10 

7 

9 

4 

8 

5 

10^ 

6i 

+ 6 

+ 2 

-6 

+ 6 

-2 

+ 4 

-8^ 

-2i 

9 

7 

9 

3 

, 

1 ^ 

7 

2t 

9i 

© Extra  Practice. 

Work  Extra  Practice  Set  8. 

47- 


that  most  of  the  goals  listed  there  can  be  evaluated 
through  use  of  the  tests  for  meaning,  computa- 
tion, and  problem-solving.  The  proper  appraisal 
of  the  child’s  total  arithmetic  ability  must  be  based 
on  the  results  of  all  three  of  these  tests.  In  addi- 
tion, an  effort  must  be  made  to  observe  what  de- 
sirable arithmetic  attitudes,  appreciations,  and 
values  the  child  possesses. 

Pre-book  Lesson 

1.  Set  the  stage  for  the  evaluation  program  by 
discussing  with  the  children  what  they  learned  and 
what  they  think  they  should  retain  from  Chapter  1. 
Make  a note  of  what  they  emphasize  and  omit  in 
order  to  evaluate  your  teaching  program.  Try  to 
promote  a healthy  attitude  toward  tests. 
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2.  The  teacher  may  wish  to  give  some  pre- 
liminary work  on  the  board  with  A,  and  S.  facts 
mixed,  similar  to  Progress  Test  5 on  page  47  in  the 
pupil’s  book. 

Book  Lesson 

Rows  1-5  (page  46,  top):  Written  work.  Prog- 
ress Test  4. 

Ex.  1-6  (pages  46,  bottom,  and  47,  top):  Prob- 
lem Test  1.  Note  that  pupils  are  referred  to  “help” 
pages  at  the  end  of  the  test. 

Rows  1-5  (page  47,  bottom):  Written  work. 
Progress  Test  5. 

Differentiations  and  Extensions 

1 . Make  a check  list  of  desirable  arithmetic  atti- 
tudes, appreciations,  and  values.  Discover  how 
many  of  your  pupils  seem  to  possess  them  in  their 
daily  contact  with  the  use  of  numbers,  both  in  and 
out  of  school. 

2.  As  needed,  assign  Extra  Practice  Sets  6,  7, 

and  8 (shown  with  answers  in  the  next  column). 


Sets  6 and  7.  S’,  facts 


a 

b 

c 

d 

e 

f 

g 

b 

i 

1.  8 

5 

7 

9 

8 

10 

9 

10^ 

100 

- 4 

- 3 

- 3 

- 7 

- 6 

- 3 

- 4 

- 2i 

-70 

4 

2 

4 

2 

2 

7 

5 

H 

30 

t.  9 

7 

8 

9 

6 

8 

7 

10^ 

100 

- 5 

- 2 

- 2 

- 3 

- 4 

- 5 

- 4 

— 6^ 

- 80 

4 

5 

6 

6 

2 

3 

3 

40 

20 

[.  10 

9 

8 

7 

6 

10 

10 

40 

90 

- 4 

- 6 

- 3 

- 5 

- 3 

- 5 

- 1 

-20 

-20 

6 

3 

5 

2 

3 

5 

9 

20 

70 

5.  5 

7 

10 

6 

8 

9 

7 

40 

90 

- 2 

- 1 

- 9 

- 2 

- 7 

- 1 

- 6 

- 30 

- 80 

3 

6 

1 

4 

1 

8 

1 

10 

10 

Set  8.  Mixed  A.  and  S.  facts 

[.  3 

5 

6 

8 

6 

3 

2 

60 

100 

+ 3 

+ 2 

- 5 

- 5 

- 2 

+ 7 

-f  3 

- 30 

- 40 

6 

7 

1 

3 

4 

10 

5 

30 

60 

2 

7 

9 

4 

9 

10 

4 

100 

60 

4-8 

- 5 

- 6 

-f6 

- 2 

- 5 

+ 2 

- 90 

+ 20 

10 

2 

3 

10 

7 

5 

6 

10 

80 

NOTES 


Do  You  Make  Mistakes? 

Diagnostic  Test  i 

Tests  like  this  help  you  to  find  where  you  make 
mistakes,  and  why  you  make  them.  You  will  have  other 
tests  like  this  one. 


Write  the  answers  on  folded  paper.  Take  your  time, 
and  try  to  make  no  mistakes. 


1. 

2. 

abed  e 

10  8 2 10  3(^ 

-6  -6  +7  -8  +5^ 

y 2 7 z 

7 4 10  2 8(^ 

-4  +6  -3  +5 

J /O  7 7 Jt 

study 

Pages 

Practice 

Sets 

11  and 
24 

1,  2,  6, 

7,  8 

3. 

5 5 1 4 3^ 

3 1 5 2 2^ 

+ 1 +4  +2  +3  +2^ 

9/0  2 9 It 

42 

5 

4. 

a.  5 + 4 + 1 =/i7 

b.  2 + 6 + 2 = /^ 

c.  4^  + 3</:  + 2(^  = 9^ 

d.  + 6i  + 3<i.  =/C< 

39 

3,  4 

For  mistakes  in  rows  1 and  2,  study  pages  1 1 and  24. 
For  Extra  Practice,  use  Sets  1,  2,  6,  7,  and  8. 

For  mistakes  in  row  3,  study  page  42.  For  Extra 
Practice,  use  Set  5.  For  row  4,  study  page  39.  Then 
work  Extra  Practice  Sets  3 and  4. 

After  you  have  done  this,  take  the  test  again. 


Do  You  Understand? 

Tesl  of  Information  and  Meaning  1 

Write  only  the  answers  for  Ex.  1 to  9. 

1.  The  sum  of  2+4+1  is  7,  so  l+2+4=7 

2.  What  are  answers  in  subtraction  called 

3.  What  subtraction  fact  goes  with  10  - 6 = ^'>/0-¥=(p 

4.  Does  3+3  = 6 go  with  another  addition  fact? 7^ 

5.  Before  they  can  be  added  or  subtracted,  must  the 
things  in  the  groups  be  alike?  ^ 

6.  In  7 - 3,  = n what  number  does  n stand  for?  + 

7.  How  do  you  find  how  many  are  gont} 

8.  How  do  you  find  how  many  are  left?  juMutot 

9.  Is  this  line  longer  than  4 inches? %r 


How  Well  Can  You  Figure? 

Computation  Test  1 


Write  the  answers  on  folded 

paper. 

a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  4 

6 

7 

2 

10 

2 

7 

10^ 

li 

+ 5 

+ 4 

-4 

+ 7 

-7 

+ 6 

-5 

-M 

-6^ 

9 

/o 

3 

9 

+ 

~2 

7* 

/</ 

2.  9 

4 

8 

4 

3 

8 

7 

10<^ 

60 

-6 

+ 3 

+ 2 

+ 6 

+ 5 

-6 

+ 3 

-6(t 

+ 20 

J 

7 

/o 

/o 

2 

3 

/o 

ift 

2/ 

3.  2 

3 

9 

10 

8 

5 

1 

10^ 

40 

+ 8 

+ 7 

-9 

-3 

+ 4 

-3 

-8^ 

+ 40 

/o 

/o 

6 

/ 

J" 

+ 

2/ 

4.  4 

5 

3 

3 

2 

2 

2 

40 

2 

4 

2 

4 

5 

3 

2 

H 

30 

+ 2 

+ 1 

+ 3 

+ 1 

+ 3 

+ 2 

+ 4 

+ 5^ 

+ 30 

2 

/o 

2 

S 

/o 

7 

2 

/ot 

70/ 

■48 
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Teaching  Pages  48  and  49 

Pupil’s  Objectives:  (a)  To  determine  difficul- 
ties with  facts  and  skills  reviewed  in  the  chapter 
and  to  find  help  in  developmental  and  practice  ma- 
terials on  pages  listed ; (b)  to  show  extent  of  knowl- 
edge of  certain  concepts,  generalizations,  and  items 
of  information;  (c)  to  reveal  extent  of  computa- 
tional ability  in  the  few  skills  taught  or  retaught. 

New  Word:  page  48,  mistakes 

Book  Lesson 

Rows  1-4  (page  48):  Diagnostic  Test  1. 

Ex.  1-9  (page  49,  top):  Test  of  Information  and 
Meaning  1. 


Rows  1-4  (page  49,  bottom):  Computation 
Test  1, 

Differentiations  and  Extensions 

1.  An  alternate  test  for  Computation  Test  1 
(“How  Well  Can  You  Figure?”)  may  be  found  on 
page  325  of  the  Manual.  If  you  so  desire,  you  may 
use  the  Computation  Test  on  page  49  for  practice, 
and  then  administer  the  alternate  test. 

2.  The  three  tests  on  pages  48  and  49,  along 
with  the  Problem  Test,  pages  46  and  47,  comprise 
the  standard  program  for  measuring  achievement 
which  is  provided  at  the  close  of  each  chapter  in 
each  book  in  this  series.  Scores  on  the  Problem 
Test  (pages  46  and  47)  and  the  Computation  Test 
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1^ 

ii 


li 

!|  ^ 
J yf 
i 

1 ; 
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Detroit  Public  ychools 


Organizing  and  labeling  groups  of  objects  by 
tens  helps  children  learn  how  2-place  numbers 
are  written. 


Teaching  Chapter  2 of  Grade  3 


Introduction 


I.  Learning  Outcomes  in  Chapter  2 

Expressed,  as  in  the  case  of  Chapter  1,  in  more 
or  less  conventional  terms,  the  outcomes  set  for  at- 
tainment in  Chapter  2 are: 

1.  Understanding  of  the  meaning  of  2-place 
numbers 

2.  Skill  in  higher-decade  addition  (no  carrying) 

3.  Skill  in  higher-decade  subtraction  (no  bor- 
! rowing) 

I 4.  Ability  to  add  horizontally  and  vertically  in 
{ examples  of  the  type  62+3+4 

5.  Knowledge  of  the  A.  and  S.  facts  for  11 
and  12 

6.  Understanding  of  various  specific  concepts, 

' generalizations,  relationships,  and  skills 

\ 7.  Desirable  emotionalized  responses  (attitudes, 

appreciations,  values) 

IL  The  Nature  of  the  Major  Outcomes 

Understanding  of  the  Meaning  of  2-place 
Numbers 

Our  numbers  are  built  upon  a base,  or  radix,  of 
10.  The  numbers  for  amounts  less  than  10  are 
written  with  the  digits,  or  numerals,  0 to  9 inclu- 
sive. The  number  10  means  10  ones  or  1 ten.  All 
other  2-place  numbers,  such  as  43  and  61,  are 
written  with  two  figures,  the  figure  at  the  left  tell- 
ing how  many  tens,  the  figure  at  the  right  showing 
how  many  ones  (unless  there  are  no  extra  ones,  as 
in  50).  Accordingly,  the  value  of  any  figure  is  de- 
termined both  by  the  amount  the  figure  shows  and 
I by  the  place  in  which  the  figure  occurs.  In  23,  the 
3 means  3 ones;  in  32,  it  means  3 tens,  or  30.  Fig- 
j ures  to  the  left  of  ten’s  place  have  values  computed 
in  powers  of  the  base  10. 

Now,  it  may  be  thought,  all  this  is  interesting 
enough,  but  why  teach  this  information  to  children? 
What  good  does  it  do  them?  Has  it  any  real  use- 
fulness? Perhaps  the  best  way  to  answer  these 
questions  is  to  ask  some  other  questions. 

1.  Why  does  45  mean  “forty-five”  and  not 
“fifty-four”? 


2.  Why  must  I write  seventy-eight  as  in  a? 
Why  not  as  in  b or  as  in  c? 

a.  78  b.S  c.l 

1 8 

3.  Why  must  I write  32  + 45  for  adding  as  in 
d?  Why  not  as  in  e? 

d.  32  5.  32 

+ 45  + 45 

4.  How  can  I explain  what  “carrying  1”  means 
in  / if  I do  not  make  use  of  number  meanings  and 
of  place  value? 

/.  47 

+ 38 

5.  How  can  I explain  the  borrowing  in  g with- 
out drawing  upon  the  same  kinds  of  meanings? 

g.  62 
- 17 


There  is  no  limit  (except  an  arbitrary  one)  to 
questions  of  this  kind,  but  perhaps  enough  have 
been  asked  to  support  the  point.  Almost  every- 
thing we  do  in  the  arithmetic  of  whole  numbers  is 
dependent  upon  number  meanings  and  place  value. 
This  is  so  even  when  skills  are  presented  and 
learned  in  a mechanical  way  because,  fortunately 
for  us,  the  principles  governing  computation  oper- 
ate regardless  of  whether  we  are  aware  of  them. 
That  is,  they  continue  to  operate  if  the  individual 
remembers  each  of  the  mechanical  steps ; but  only 
when  children  see  the  sense  of  the  operation  can 
they  protect  themselves  from  ridiculous  errors  at 
the  times  when  memory  fails  them. 

In  Arithmetic  We  Need  an  effort  has  been  made 
to  put  sense  into  arithmetical  skills  and  processes. 
Care  has  been  taken  to  arrange  learning  experiences 
for  the  development  of  clear  understanding  of 
number  meanings  and  place  value.  This  under- 
standing pays  big  dividends,  for  it  provides  a 
means  (the  only  means)  of  explaining  what  we  do 
when  we  add  and  subtract  and  multiply  and  divide. 


Chapter  2 begins  with  the  numbers  10  to  19  and 
shows  how  each  of  these  numbers  (except  10)  is 
composed  of  a ten  and  some  ones  (16=1  ten  and 
6 ones)  and  how  each  of  these  numbers  can  be 
reduced  to  an  even  ten  if  the  extra  ones  are  taken 
away.  In  learning  these  simple  meanings,  the 
children  without  knowing  it  embark  upon  higher- 
decade  addition  and  subtraction.  Moreover,  they 
acquire  a method  of  thinking  of  combinations  with 
sums  larger  than  10  (e.g.,  8 -f  7 = 15,  because 
8 -f  2 = 10,  and  5 more  are  15). 

Next  the  idea  of  place  value  is  extended  to 
other  2-figure  numbers,  20  to  99.  Each  is  seen  to  be 
a combination  of  so-many  tens  and  so-many  (or  no) 
ones.  This  new  knowledge,  then,  makes  possible 
direct  and  rational  attention  to  higher-decade  addi- 
tion and  subtraction  and  is  used  later  (Chapter  3) 
to  explain  addition  and  subtraction  with  2-place 
numbers.  Yes,  you  will  see  that  the  energy  and 
thought  you  expend  in  teaching  the  understanding 
of  numbers  and  of  place  value  has  practical  results 
and,  in  the  total  program,  time  is  actually  saved. 
Such  understanding  is  very  likely  to  be  permanent. 

Skill  in  Higher-decade  Addition 

a.  10  b.  1 c.  33  d.  6 
+ 7 + 10  + 6 + 33 

In  Chapter  2,  higher-decade  addition  is  re- 
stricted to  examples  of  the  types  shown  in  a to  (7 
in  which  the  sum  of  the  ones  is  always  9 or  less 
and  no  carrying  is  involved. 

The  program  of  instruction  in  the  pupil’s  book 
is  well  worth  your  scrutiny.  In  the  end,  of  course, 
children  should  be  able  to  look  at  Ex.  a and  b and 
immediately  think  the  sum  (17);  at  Ex.  c and  d 
and  immediately  think  the  sum  (39).  But  note  the 
phrase  “in  the  end.”  This  is  a very  much  reduced 
way  of  thinking  the  addition  in  these  examples  and 
is  not  to  be  sought  or  expected  at  the  start.  Rather, 
it  represents  the  final  stage  in  a series  of  graded 
learning  experiences.* 

*It  is  vital  that  pupils  ultimately  develop  the  skill  of  rec- 
ognizing immediately  the  answers  for  higher-decade  facts. 
When  there  are  three  or  more  addends  or  when  a carried 
figure  is  added  in  multiplication,  pupils  often  must  add 
mentally  a 2-place  number  to  a 1 -place  number.  If  they 
try  mentally  to  add  ones  and  then  tens,  they  frequently  run 
into  difficulty. 


The  first  stage  in  the  development  of  the  mean- 
ing of  2-place  numbers,  as  has  already  been 
stated,  consists  in  studying  the  composition  of  the 
teen  numbers.  If  16  is  made  up  of  a ten  and  of 
6 ones,  then  10  -f-  6 = 16  (and  this  is  really  higher- 
decade  addition).  Next  is  studied  the  composition 
of  other  2-place  numbers  to  99.  Suppose  5 is  to 
be  added  to  63.  63  is  known  to  be  equal  to  6 tens 
and  3 ones,  to  which  5 ones  are  added.  The  result 
is  6 tens  -f  8 ones,  or  68.  Enough  practice  is  given 
to  demonstrate  the  logic  of  establishing  a per- 
manent thought  pattern. 

e.  3 /.  13  g.  33  h.  53 

+ 5 +5  -b5  -f-5 

Next,  the  children  encounter  the  important  con- 
cept of  addition  ‘Tamilies,”  illustrated  in  Ex.  e to 
h (part  of  the  3+5  addition  family).  Since  the 
one’s  figures  are  the  same  in  both  addends,  their 
sum  in  all  the  examples  is  the  same  (8) ; and  there 
being  nothing  in  one  of  the  addends  to  add  to  the 
ten’s  figure,  that  figure  remains  unchanged  in  the 
sum.  This  time  the  children  are  taught  a (tempo- 
rary) way  of  thinking  the  sums;  “3  and  5 are  8; 
so,  1 3 and  5 are  18,  and  33  and  5 are  38,”  and  so  on. 

Finally  (page  62),  they  learn  “a  quick  way  to 
add.”  By  this  time  they  should  be  able  to  look  at 
43  and  5 and  sense  immediately  that  the  ten’s  figure 
in  the  sum  will  be  4 and  the  one’s  figure  will  be  8. 
But  observe  that  this  direct,  abbreviated,  almost 
automatic  way  of  dealing  with  higher-decade  addi- 
tion is  based  upon  preliminary  procedures,  all  of 
them  meaningful.  The  child  who  forgets  “the 
quick  way”  to  add  5 and  63,  can  drop  back  to: 
“Well,  since  3 and  5 are  8,  63  and  5 are  68.”  Or, 
if  this  “lower-level”  thought  process  eludes  him, 
he  can  drop  back  still  further  to  a solution  in  terms 
of  tens  and  ones.  On  the  other  hand,  when  he 
habitually  uses  only  “the  quick  way,”  he  can  do  so 
with  confidence. 

Skill  in  Higher-decade  Subtraction 

Higher-decade  subtraction  is  limited  in  Chap- 
ter 2 to  examples  in  which  there  is  no  borrowing, 
like  those  below. 

19  56  78 

- 9 - 2 - 7 


74 


The  plan  of  instruction  parallels  exactly  that  for 
higher-decade  addition,  so  no  more  needs  to  be  said 
at  this  point. 

Ability  to  Add  Horizontally  and  Vertically  in 
Examples  of  the  Type  62  -f  3 -j-  4 

As  presented  in  the  pupil’s  book,  this  type  of 
example  is  an  easy  and  natural  extension  of  simple 
higher-decade  addition.  In  the  first  addend  the 
child  is  given  the  decade  number.  The  difference 
from  higher-decade  addition  is  that  he  makes  two 
additions;  first  he  responds  to  the  higher-decade 
combination  62  + 3,  and  then  to  the  higher- 
decade  combination  65  + 4,  with  65  an  unseen 
addend. 


heavy  type  on  the  following  pupil’s  book  pages 
(and  on  the  corresponding  reproduced  pages  in 
this  Manual):  pages  51,  52,  53,  57,  63,  66,  69,  75, 
82,  and  83. 

3.  Skills  beyond  those  already  listed: 

a.  Recognizing  0 -pictures  and  making  (f)  -pic- 
tures for  2-place  numbers 

h.  Making  and  using  “families”  in  connection 
with  higher-decade  addition  and  subtraction  of  the 
types  listed  above 

c.  Finding  sums  and  remainders  for  hard  A.  and 
S.  facts  by  using  known  facts  and  relationships 

d.  Telling  time  to  the  quarter  hour 

Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 


! Knowledge  of  the  A.  and  S.  Facts  for  11  and  12 

No  lengthy  comment  is  required  respecting 
these  outcomes.  You  will  be  interested,  we  be- 
lieve, in  the  variety  of  suggested  activities  for  dis- 
i covering  the  relationships  represented  in  the  A.  and 
''  S.  facts  and  for  ways  of  thinking  (and  finding)  an- 
il swers  prior  to  mastery  of  the  facts  as  facts.  Perhaps 
|!;  the  most  useful  of  the  helps  suggested  is  that  of 

I “going  through  10”  or  of  “making  a 10.”  By  this 
method,  the  pupil  looks  at  8 and  6 and  mentally 
“makes  a 10”  by  taking  2 away  from  the  smaller 
number,  6,  and  adding  it  to  the  8.  Then  the  10  and 
the  4 more  give  him  the  answer.* 


Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 


1.  Concepts  and  essential  technical  terms  and 
symbols: 


10-bundle  symbol  (0) 
teens 

ten’s  place 
one’s  place 
families  (of  facts) 
other-part  (subtraction) 
like-numbers 


hour  hand 
minute  hand 
half  past 
quarter  past 
quarter  before 
plus 
minus 


2.  Important  relationships  and  generalizations. 
The  relationships  and  generalizations  appear  in 


*Actually  when  sums  are  larger  than  10,  as  for  the  two 
' groups  8 and  6,  the  sum,  14,  still  symbolizes  two  groups, 
i The  difference  is  that  now  we  have  a standard  group  and  a 
j random  group  rather  than  two  random  groups,  and  the  nu- 
^ merical  expression  is  thus  simplified. 

1 


No  new  “emotionalized  responses”  are  set  as 
outcomes  for  Chapter  2.  Here,  as  in  the  case  of 
Chapter  1 and  all  subsequent  chapters  in  the 
pupil’s  book,  you  will  be  actively  engaged  in  teach- 
ing your  pupils  the  attitudes,  appreciations,  and 
values  discussed  on  pages  15-16  in  the  Manual. 

III.  Inventorying  Knowledge  and  Ability 

On  page  324  in  Part  IV  of  the  Manual  you  will 
find  a suggested  group-inventory  test  for  use  before 
presenting  the  lessons  of  Chapter  2.  You  may  or 
may  not  want  to  administer  this  test;  or  you  may 
prefer  to  modify  the  test,  eliminating  here  and  add- 
ing there,  in  the  light  of  your  experience.  If  you 
have  had  to  teach  the  content  of  Chapter  1 to  your 
pupils  as  wholly  new  or  nearly  new  material,  you 
can  be  reasonably  certain  that  you  will  have  to  do 
the  same  thing  for  Chapter  2.  On  this  account, 
you  may  feel  that  little  would  be  gained  from  an- 
other inventory  test.  Do  not,  however,  overlook 
the  fact  (a)  that  the  test  results  may  give  you  valu- 
able data  on  your  pupils’  readiness  for  the  new 
learning;  {b)  that  taking  the  test  may  be  a good 
experience  for  your  pupils  in  affording  them  some 
foreknowledge  of  what  they  are  about  to  learn  in 
Chapter  2. 

It  may  also  be  that  you  prefer  to  inventory 
knowledge  and  ability  by  diagnostic  teaching  rather 
than  by  testing.  If  you  have  not  yet  attempted 
such  a procedure,  turn  to  page  26  in  the  Manual 
for  a discussion  of  the  method  and  how  it  is  to  be 
employed. 
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Teaching  Pages  50,  51,  and  52 

Pupil’s  Objectives;  (a)  To  learn  the  meaning 
of  numbers  11  to  19  (the  teen  numbers)  with 
emphasis  on  place  value;  (b)  to  learn  and  use 
the  term  ten-bundle. 

Background.  The  following  sequence  helps 
your  pupils  to  see  the  practical  advantages  of  form- 
ing a separate  group  of  10  when  there  are  as  many 
as  1 1 to  19  in  a group: 

a.  They  learn  the  idea  of  “a  10-bundle”  with  its 
written  symbol  (0)  as  an  intermediate  step  preced- 
ing abstract  numbers. 

b.  They  substitute  the  terms  “ten”  and  “four” 
for  0//// 

c.  They  deal  with  abstract  numbers,  adding  to 
10  the  numbers  from  1 to  9 in  order  to  arrive  at 
the  generalization  respecting  the  composition  of 
the  teen  numbers. 

Teacher’s  Preparation.  For  lessons  in  this 
chapter,  have  available  nine  10-bundles  (sticks  or 
cards),  and  9 single  sticks  or  cards,  as  well  as 
boxes  or  other  containers  labeled  Tens  and  Ones. 
The  pocket  wall  chart  (see  list  of  recommended 
materials  on  page  335  of  this  Manual)  may  be 
used. 


Hundreds 


Tens 


Ones 


Also,  cardboard  circles  that  may  be  stacked  in 
groups  of  tens  may  be  used  to  provide  variety  and 
to  prove  the  generalizations. 


Pre-book  Lesson  (pages  50  and  51) 

1.  Show  a bundle  of  10  objects  together  with 
5 ones;  and  then  a bundle  of  10  with  3 ones,  and 


50 

so  on.  Ask  children  to  name  each  total,  and  to  tell 
whether  it  is  better  to  start  with  a group  of  ten  or 
to  have  all  ones. 

2.  If  preferred,  the  sign  ({)  may  be  presented 
now  (instead  of  in  conjunction  with  page  52)  as  a 
symbol  which  the  child  may  use  to  show  the  ten- 
bundle,  so  that  011111  will  be  his  representa- 
tion for  1 ten  and  5 ones,  or  15,  etc.  This  symbol 
is  readily  learned. 

New  Words:  page  51,  easy.,  bundle 

Book  Lesson  (pages  50  and  51).  Oral  work. 
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Using  a Ten-Group 

Meaning  of  10  to  19  [O] 

1.  In  the  picture,  how  many  |)encils  has  Jim?  ^)pan  you 
tell  how  many  just  by  looking 

2.  Can  you  count  the  pencils  to  find  how  many? 

%r 

3.  Is  it  easy  to  count  the  pencils  one  by  one ?^  Why, 
or  why  not?^6^,z«;^, 


Lucy  has  just  as  many  pencils  as  Jim  has,  but  her 
pencils  are  in  two  groups.  One  group  is  a 10-bundle. 
The  other  group  is  the  rest  of  her  pencils. 

4.  How  many  pencils  has  Lucy  besides  the  10-bundle? 

5.  How  many  pencils  has  Lucy  in  all?  The  number 
story  is:  1 ten  and  6 ones  are  16. 

6.  With  10  pencils  in  a group,  is  it  easy  to  tell  how 
many  in  all?^hy?,^^^^W^ 

■pe/rt.oi&i  /ir(you/n^.  " 

7.  How  many  pencils  are  in 
picture  A?/2in  picture  B?/4^ 

8.  In  Ex.  5 you  learned  the 
number  story  for  16.  Say  the 
number  stories  for  the  pencils  in 
pictures  A and  0.5, 

Remember:  We  shall  let  I stand  for  10  and  mean 
a 10-bundle.  iil*i  means  “1  ten  and  7 ones,”  or 
“17.”  We  call  ® BM  a bimdle  picture  for  17. 

helper:  The  dot  helps  you  to  see  5 ones  right  away. 

Each  number  from  10  to  19  has  1 ten. 
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Adding  to  a Ten 

(W| 

For  Ex.  1 to  3 below,  use  the  bundle-pictures. 

1.  14  = 1 ten  and  ones.  ® B 

2.  = 1 ten  and  6 ones.  § il-i 

3.  1 ten  and  3 ones  = J3...  ® Jl 

An  easy  picture  of  10  when  you  draw  it  is  4’-  Sue 
made  bundle-pictures  4 to  7 below.  Write  the  number 
story  with  figures  for  these  ^-pictures.  For  Ex.  4 write, 
“10+5=  15.” 

4.  4>l/\ll  5.  6.  7.  4>//l//*|H| 

/Oi-S=/5  /Ot8  = l8  /Otl^n  /0t9=-/9 

Make  4’-pictures  for  Ex.  8 to  13. 

8.  16  9.  12  10.  15  11.  18  12.  19  13.  14 

0IIIIH  $11  $11111  $IIIIHII  mww  $1111 

Copy  Ex.  14  to  19  and  write  the  sums. 

14.  10 + 5=/^  16.  10  + 6=/^  18.  10 

15.  10  + 3 = /i  17.  10+  1 = //  ±9 


19.  10 

+ 4 
~fy- 


The  numbers  11  to  19  are  made  up  of  a ten 
and  some  ones. 

20.  In  16,  does  the  left  or  the  right  figure  mean  “ten”  ? y 


21.  In  the  number  11,  what  does  the  1 at  the  right 
mean?^What  does  the  1 at  the  left  mean?  /Xe/ru 

.22.  In  the  number  10,  are  there  any  ones  in  one’s 
place? Remember:  0 means  “not  any.” 

23.  Why  do  you  think  numbers  like  13  and  16  are 
called  “teen”  numbers?  iSzcAjuid  C'Xte^’V 
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Pre-book  Lesson  (page  52) 

1.  As  10-bundles  and  ones  are  drawn  with  sym- 
bols, the  number  story  may  be  written. 

1 ten  and  5 ones  are  15. 

15=1  ten  and  5 ones. 

2.  Be  sure  that  children  know  how  to  go  to  the 
left.  If  necessary,  draw  a diagram. 

+ — Left 
17 

New  Word:  page  52,  below 

Book  Lesson  (page  52). 

Ex.  1-19:  Written  work.  Carefully  go  over  the 
four  directions  with  the  children.  Then  allow  more 


capable  children  to  proceed  independently.  Help 
slower  learners  with  two  or  three  examples  of  each 
kind.  Have  them  associate  objects,  pictured  forms, 
and  words  in  as  many  exercises  as  are  needed  to 
assure  understanding  before  trying  the  abstract 
form  10  — 5 = ?. 

Discuss  the  generalization,  noting  the  form  of 
the  development  on  page  52. 

Ex.  20-23:  Oral  work.  Identify  left  and  right 
figures.  Use  the  blackboard  to  clarify  or  verify 
ideas.  Suggested  forms  are: 

Tens  Ones 

1 6 16  is  1 ten  and  6 ones. 

16  is  1 0 T 6 . 

1 0 10  is  1 ten  and  no  ones. 
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Differentiations  and  Extensions 

1.  Draw  a 10-bundle,  0 , plus  various  single 
lines  so  that  children  may  identify  the  “teen” 
numbers. 

2.  Show  how  ten  stacked  cardboard  circles  and 
some  single  ones  spread  out  may  be  represented 
by  bundle  pictures. 

Teaching  Pages  53,  54,  and  55 

Pupil’s  Objectives:  (a)  To  gain  meaningful  en- 
richment for  the  teen  numbers  by  subtracting  so 
that  a group  of  10  is  left;  (h)  to  increase  under- 
standing of  money  numbers  (11^  to  19^)  through 
use  of  the  teen  idea;  (c)  to  practice  addition  and 
subtraction,  including  types  taught  on  pages  51-53; 
id)  to  solve  mixed  addition  and  subtraction  prob- 
lems, including  some  that  involve  the  skills  just 
taught. 

Background.  The  progression  of  learning  ex- 
periences for  subtracting  ones  from  teen  numbers 
to  make  a 10  is  similar  to  that  of  the  preceding 
pages  for  adding  ten  to  make  a teen  number. 
Start  with  objects,  and  take  away  ones  so  that  10 
is  always  the  remainder.  Later,  use  symbols  for 
the  same  operation.  Applications  to  money  situa- 
tions, mixed  practice,  and  problem-solving  follow. 

Teacher’s  Preparation.  Valuable  aids  in  these 
lessons  are  the  following:  calculating  blocks  (see 
Manual,  page  334,  for  construction  suggestions), 
and  real  or  toy  dimes  and  pennies. 

Pre-book  Lesson  (page  53) 

1.  Use  bundles  and  ones  to  form  any  of  the 
“teens.”  Remove  the  ones.  Let  the  children  state 
or  write  what  is  shown. 

15  take  away  5 is  10 
15  - 5 = 10 

Repeat  with  other  “teens,”  always  leaving  10  as 
the  remainder. 

2.  Similar  practice  may  be  had  with  cardboard 
circles  (a  ten  stack  and  some  ones),  and  with 
calculating  blocks  which  may  be  put  together  to 
make  “teen”  numbers.  Under  your  direction, 
allow  slower  learners  to  manipulate  demonstration 
materials.  This  enables  them  to  participate  in  the 


Subtracting  to  Make  a Ten 

lO] 

1.  Ann  had  17  baby  chicks.  She  gave  away  7.  Then 
how  many  did  she  have? 

Picture  A shows  the  number  17.  The  7 ones  are 
crossed  out  to  show  that  they 
are  taken  away.  The  story  is: 

17  rake  away  7 is  10. 

2.  Picture  B shows  15.  If  the  5 ones  were  taken  away, 
how  many  would  be  left  ? 15  take  away  5 = /o  15-5  = /<? 


A 

B 

4 mil 

Sue  made  the  -pictures  in  Ex.  3 to  6.  Tell  each  story. 

3.  d-wt"  5.  <>•  ^luim 

/J-3=/0  /G~(o=/0  /9-9=/0 

Now  write  number  stories  for  Ex.  3 to  6.  For  Ex.  3 
write,  “13  - 3 = 10.” 


Draw  T-pictures  and  cross  out  ones  for  Ex.  7 to  12. 

9.  16-6=/^  11.  19  12.  12 

IQ  ^ - //5  —9  -2 


7.  14  - 4 =/0 
(l)Wt 

8.  11-1  =/<7 

<P^  Itini-  . 10 

Now  copy  Ex.  7 to  12  and  write  the  answers. 


16-6  =10 
())TWH 

13-3  =10 
^Hf 


JO 


When  you  take  away  the  ones  from  a teen 
number,  a ten  is  left. 


Make  4’-pictures  and  write  number  stories  for  these: 

13.  Tom  caught  15  fish.  He  threw  5 small  fish  back. 
Then  he  had  how  many  fish  to  take  home?  (jiffttf;  15-5=10 

14.  Mary  picked  19  flowers.  Then  she  gave  away  9 of 
them.  She  had  how  many  flowers  left?  (JfTttfHW;  19-9=10 

53 


class  vv^ork  and  often  will  help  in  the  learning  of 
computation  involving  money  numbers. 

3.  Encourage  the  children  to  state  a generaliza- 
tion similar  to  that  on  page  53  of  the  pupil’s  book. 

New  Word:  page  53,  taken 

Book  Lesson  (page  53) 

Ex.  1-6:  Oral  work. 

Ex.  7-14:  Written  work.  Allow  more  capable 
children  to  proceed  with  written  work.  Help  slower 
learners  to  draw  pictures  for  Ex.  7-12,  and  to  write 
the  number  stories  for  each. 

Differentiations  and  Extensions  (page  53). 

Discuss  and  list  situations  common  to  the  group  in 
which  “teen”  numbers  are  frequently  used  (e.g., 
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Are  Dimes  and  Cents  Like  Tens  and  Ones? 


Money  numbers  [O) 


1.  In  picture  A there  are  a dime  and  6 cents.  How 


does  the  picture  show  a ten-group? 

2.  The  group  of  cents  is  a group  of  ones.  Tell  how 
i many  ones  there  are  in  picture  A.(^ 

3.  You  know  how  to  add  a ten  and  some  ones.  So,  in 
j picture  A,  10(^  + 6i  =JC>  ^ 

I 4.  In  picture  B,  10^  -(-  2>i  =13'^ 
f 5.  Cover  the  6 cents  in  picture  A.  =10^ 

I 6.  If  the  3 cents  in  picture  B were  lost,  how  much 


money  would  be  left?  I3i  - =10 


Write  answers 

on  folded  paper. 

Watch  the  signs! 

[W| 

a 

b 

c 

d 

e 

f 

g 

7,  100 

110 

150 

100 

140 

100 

100 

+ 30 

-10 

-50 

+ 20 

-40 

+ 90 

+ 50 

/3t 

/ot 

/2i 

/Oi 

/9i 

/5i 

8.  100 

100 

130 

120 

100 

100 

190 

+ 70 

+ 10 

-30 

-20 

+ 80 

+ 40 

-90 

/7* 

J/i 

/Oi 

/Oi 

/gi 

/¥i 

/Oi 

I Make  4’-pictures  for  examples  you  missed.  Then  go 
j back  and  see  how  quickly  you  can  think  answers  for 
all  the  examples. 

54 

! girls  in  class,  boys  in  class,  cookies  in  package). 
Omit  money  for  now.  Save  list  for  later  reference. 

Pre-book  Lesson  (page  54) 

^ 1.  Use  real  dimes  and  pennies,  if  possible,  to 

I demonstrate  addition  of  ones  to  tens,  and  to  dem- 
„ onstrate  removal  of  ones  from  tens. 

2.  Show  these  as  @ @ @ @ @ 

j 3.  Have  sample  examples  written  on  the  board 
; for  pupils  to  complete.  10^-f-4^  = ? 14j^  — = ? 

Book  Lesson  (page  54) 

Ex.  1-6:  Oral  work. 

I Rows  7-8:  Written  work.  Move  about  among 
I children  giving  individual  help  during  this  part  of 


Money  Problems 

[W] 

Work  these  problems. 
some  problems  you  add.  In 
some,  you  subtract. 

1.  Ann  had  8 cents  in  her 
bank.  She  put  in  2 more  cents. 

Then  she  had  how  many  cents 
in  her  bank?  /O^ 

2.  Tom  had  17^  in  his  bank. 

He  took  out  7i.  How  much 
was  left  in  his  bank?  /O 

3.  Rusty  left  home  with  90. 
he  had  only  70.  How  much  had  he  losi?^ 

4.  Jean  paid  40  for  candy  and  had  40  left  for  school 
savings.  How  much  did  she  have  at  first?  2"^ 

5.  Susan  had  130.  She  gave  30  to  her  littie  friend. 
How  much  did  she  have  left?  ICt 

6.  Bob  has  earned  100.  When  he  has  earned  30  more, 
how  much  will  he  have  in  all?  13't 

7.  A toy  lamb  costs  30.  A toy  horse  costs  40.  A toy 
cow  costs  30.  These  toys  cost  how  much  in  all?  /O^ 

8.  Mary  had  90.  She  paid  for  a bag  of  peanuts  and  had 
40  left.  How  much  did  the  peanuts  cost?  5 't 

9.  Roy  has  a dime  and  5 pennies  to  spend.  How  much 
can  he  spend?  /5 

[O] 

Tell  why  you  added  or  subtracted  in  each  problem. 
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lesson.  For  the  purpose  of  forming  groups  for 
remedial  work  later,  note  weaknesses  in  use  of 
+ and  — signs,  in  choice  of  process,  and  in  knowl- 
edge of  facts. 

Differentiations  and  Extensions  (page  54) 

1 . Let  more  capable  children  make  lists  of  objects 
that  they  can  buy  for  any  specified  amount,  such 
as  3^,  5^,  10^  Compile  lists  for  reference  later. 

2.  Help  those  whose  weaknesses  were  noted  dur- 
ing observation  of  written  work. 

3.  Note  suggestion  at  the  foot  of  pupil’s  book 
page  54  for  remedial  work  in  connection  with  ex- 
amples missed. 

New  Words:  page  55,  hank,  paid 


Book  Lesson  (page  55) 

Ex.  1-9:  Written  work. 

Bottom  of  page:  Oral  work.  After  completion 
of  written  work,  discuss  problems  primarily  to 
discover  the  kinds  of  groupings  which  determined 
whether  addition  or  subtraction  was  needed. 
Later,  check  papers  for:  (a)  confusion  between 
addition  and  subtraction;  (6)  inability  to  write 
the  “number  stories”;  (c)  computation. 

Differentiations  and  Extensions  (page  55) 

1 . More  capable  children  may  make  lists  of  uses 
of  “teen”  numbers,  including  prices,  and  make 
problems  in  which  “ones”  are  removed,  leaving  10. 
(e.g..  There  were  15  cookies  in  a package.  5 of  the 
cookies  were  eaten.  How  many  cookies  were  left?) 

These  children  may  also  use  lists  of  prices  (1^ 
to  10^)  for  addition  problems. 

2.  Slower  learners  may  dramatize  actual  prob- 
lems on  page  55,  using  real  or  toy  money.  Have 
each  child  in  the  group  take  a turn  participating. 
Meanwhile,  have  all  observers  make  pictures  of 
money  used  and  write  the  examples. 

Teaching  Pages  56  and  57 

Pupil’s  Objectives:  {a)  To  learn  the  meaning 
of  the  2-place  numbers  20  to  99;  {b)  to  learn  the 
terms  one's  place  and  ten's  place. 

Background.  This  is  an  exceedingly  important 
lesson.  Upon  it  will  depend  your  success  in  ra- 
tionalizing a good  many  computational  skills  that 
you  will  teach  later. 

Attention  is  first  given  to  the  even  decades:  20, 
30,  40,  etc.  A transition  is  made  to  semi-concrete 
groups  and  then  to  (j)  -numbers.  Finally,  2-place 
numbers  other  than  the  even  decades  occur. 

Teacher’s  Preparation.  In  addition  to  con- 
tainers for  tens  and  ones,  cardboard  circles  to 
stack,  and  calculating  blocks,  the  following  ma- 
terials may  be  used: 

a.  Peg  boards  and  kindergarten  pegs.  A satis- 
factory peg  board  may  be  made  from  empty  spools 
glued  on  a board.  Another  possibility  is  to  cut 
from  ceiling  acoustic  material  a square  with  ten 
rows  of  ten  holes  each,  as  shown  in  the  next  column. 


What  Two-Place  Numbers  Mean 

yiwihers  to  ,9.9  |0] 

1.  Here  are  buttons  from  Mother’s  button  box!  Nan 
put  them  in  equal  groups.  How  many  buttons  in  all?30 

2.  Did  you  count  by  I’s?  Why? 


3.  There  is  an  easier  way  than  counting  by  I’s.  Each 
group  has  JQ-  buttons?  Is  each  group  a ten-group 


4.  There  are  how  many  ten-groups  in  all?  Count  the 
ten-groups:  1 ten, 


A 


•V.%  AV. 


5.  Nan  had  how  many  buttons  in 
all  ? 3 tens  = 30 


B 


• • i 
«•  ••  *1 


6.  How  many  dots  are  in  box  A? 
Count  the  tens.  2 tens  =20 

7.  How  many  dots  are  in  box  B? 
Count  the  tens.  5 tens  =50 


If  we  use  i to  mean  “10,”  or  “10  things,”  tell  what 
numbers  these  i-pictures  show. 

8.  1113/9  9.  10.  ®|SSiii7<9 


c 

ill  lid 


11.  Box  C shows  what  number? 
The  three  ®’s  make  30.  How  many 
ones  are  there?  30  -[-  =3& 


56 


b.  Abacus  for  more  capable  children  only.  The 
second  wire  from  right  is  for  tens,  and  a single  bead 
represents  a ten.  Beads  on  the  right  are  for  ones. 
The  diagrammatic  picture  of  an  abacus  above  shows 
the  number  34.  (See  Manual,  page  331,  for  further 
information.) 
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Pre-book  Lesson 


1.  Show  with  a set  of  objects  that  2 tens  make 
20,  3 tens  make  30,  etc.  (even-decade  numbers). 

2.  Have  children  say,  and  then  write  on  the 
board,  “2  tens  are  20,  3 tens  are  30,”  etc. 

3.  If  possible,  divide  the  class  into  small  groups, 
I and  supply  each  group  with  objects.  Let  one  mem- 
^ ber  of  a group  show  a number  with  objects  while 
! others  quickly  identify  the  number. 

4.  Have  children  picture  groups  by  lines,  circles, 
or  dots.  They  should  then  write  the  number 

j stories  for  each.  A sample  exercise  is  given  below. 

I/////-/////  imi-lllll  /////•///// 

0 0 0 

3 tens  are  30. 

5.  Continue  this  plan,  combining  tens  and  ones. 

6.  Have  children  write  statements  such  as  34 
i is  3 tens  and  4 ones. 

7.  Write  headings  on  the  board  (stressing  the 
terms  one's  place  and  ten's  place)  and  dictate  num- 

j bers  to  be  inserted,  such  as 

■ Ten’s  Place  One’s  Place 

34  3 4 

New  Word:  page  57,  written 

; Book  Lesson 


[W| 


12.  Make  a box  like  the  one  at  the  right. 
In  it  make  4-pictures  for  these  numbers: 


23v,  ,1 


91 V ^ c. 


Numbers  with  two  figures,  like  23  and 


40,  are  called  two-place  numbers. 


13.  In  84,  the  8 is  in  ten’s  place.  When  written  in 
this  place,  8 means  8 

14.  In  38,  the  8 is  in  one’s  place.  When  written  in 
this  place,  8 means  Simi. 


15.  Which  figures  are  in  ten’s  place? 


a.  525  b.  383  c.  937  d.  606 


Copy  and  finish  Ex.  16  to  18. 

16.  27  = -2-_  tens  and  7 ones 

17.  83  = 8 tens  and  --i_  ones 

18.  4 tens  and  9 ones  = 3^7. 

Make  a box  like  the  one  at  the  right.  In 
it,  write  numbers  for  these  ®-pictures. 


n 

a 

3 

Q.O. 

3 

2!. 

£ 

0 

22. 

/ 

7 

23. 

2 

S 

3 

2 

19.  Mi  21.  ®®®®®  23.  MiM 

20. ®®®®!  22.  ®iDl.Di  24.  Mffll 


Two-place  numbers  (numbers  from  10  to  99) 
tell  how  many  tens  and  how  many  ones. 

The  figure  in  the  first  place  (at  the  right) 
tells  how  many  ones  (besides  the  tens). 

The  figure  in  the  second  place  (at  the  left) 
tells  how  many  tens. 


57- 


Ex.  1-1 1:  Oral  work.  NOTES 

Ex.  12-24:  Written  work.  Be  sure  pupils 
realize  that0  is  used  in  Ex.  12  because  it  is  easier 
than  making  a ten-bundle  like  that  in  Ex.  19. 


Differentiations  and  Extensions 

' 1.  Slower  learners  should  have  much  practice 

I in  manipulating  objects,  using  a peg  board,  and  in 
I drawing  pictures. 

I 2.  If  more  practice  is  needed,  write  on  the  board, 
^ -or  mimeograph,  statements  such  as: 

a.  36  is  _?_  tens  and  _?_  ones. 

I h.  5 tens  and  7 ones  are  _?_  _?_. 

c.  42  has  a 4 in  _?_  place  and  a _?_  in  one’s  place. 
; d.  50  means  5 tens  and  _?_  ones. 

e.  1 tens  is  written  in  figures  as  _?_. 
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Selling  Tickets 

Higher-decade  addition:  no  carrying  [O] 

“Good  morning,”  said  Ann 
to  Mrs.  Ames.  “Would  you  like 
to  buy  some  of  the  tickets  for 
our  school  play?  I’ve  sold  24 
tickets.  Now  I’ve  taken  5 more 
to  sell.” 

Ex.  1 to  4 show  four  ways 
to  find  how  many  tickets  Ann 
took  in  all. 

1.  Use  the  picture  below  to  find  how  many  tickets 
in  all  Ann  took.  Explain  what  you 

■ ■ ilil  filii 

Tickets  Ann  took  first  Tickets  Ann  took  next 


2.  Explain  how  to  use  §-numbers  in  box  A below. v 


A 

B 

C 

2 tens  and  4 ones 

24 

1 1 ii 

+ 5 ones 

+ 5 

■i 

2 tens  and  9 ones. 

29 

or  29 

3.  Another  way  is  to  add  24  and  5 by  using  tens  and 
ones,  as  in  box  B.  4 ones  + 5 ones  = 9 ones.  Is  there 
anything  to  add  to  the  2 tens?%r 

4.  Can  you  work  the  short  way  as  in  box  C?  First 
add  the  ones,  4 and  5.  Think,  “9”  and  write  “9”  in 
one’s  place  in  the  sum.  Then  write  “2”  in  ten’s  place. 


Joe  sold  6 tickets  and  Mike  sold  32.  How  many 
tickets  did  the  two  boys  sell  together? 

See  if  you  can  get  the  same  answer  in  four  ways 
by  working  Ex.  5 to  8. 

5.  Find  the  sum  of  6+32  from  the  picture. 

liiiie  fill! 


Joe’s  Tickets 


Mike’s  Tickets 


Tell  how  the  sum  of  6+32  is  found  ,,  ... 

Cou/yiC  /O^  cuyZ4£  /^.  CUtcC 

6.  in  box  D.a  7.  in  box  E.'^  8.  in  box  F. a 

UdeO  A^/yi6  cmeA. 


D 

ii-i 

isiil 

E 

6 ones 

+ 3 tens  and  2 ones 

3 tens  and  8 ones, 
or  38 

F 

6 

+ 32 

38 

9.  Tell  how  to  find 

41  + 7 in  boxes  G,  H.  an^d  I.v 

^ 1 32  E - r, 

G 

H 

I 

Cn  ID;  CtU  Cy  {| 

4 tens  and  1 one 

41 

+ 7 ones 

+ 7 

4 tens  and  8 ones, 
or  48 

48 

10.  Which  way  do  you  like  best — G,  H,  or  I?a  Why?' 

Do  each  of  these  examples  in  three  ways,  as  in  boxes 
G,  H,  and  I: 

11.  23+ 62^^  12.  13+4/7  13.  2+1?/^  14.  34+5^7 


58 


59^ 


Teaching  Pages  58  and  59 

Pupil’s  Objective:  To  discover  the  rationale 
(logical  mathematical  principles)  of  higher-decade 
addition. 

Background.  These  pages  and  the  following 
ones  deal  with  higher-decade  addition,  starting 
wi  th  the  logic  of  the  development  and  ending  with 
abstract  practice  where  the  thought  pattern  is  re- 
duced to  a minimum.  Understanding,  and  not  a 
permanent  thought  pattern,  is  the  goal  of  pages  58 
and  59.  At  this  point  your  pupils  are  expected  only 
to  be  able  to  explain  the  operation. 


Pre-book  Lesson 

1.  Set  up  in  containers  or  pocket  charts  2 tens 
and  3 ones.  Ask  children  how  to  add  6 more.  Lead 
them  to  suggest  putting  the  6 ones  with  the  3 ones. 

2.  Picture  the  process  as  below. 

0 0 III  2 tens  and  3 ones  23 

/////•/  + 6 ones  ±6 

2 tens  and  9 ones  29 

Explain  that  a dot  is  used  after  5 ones  in  a bundle 
number  to  make  easier  the  counting  of  the  ones. 

New  Word:  page  58,  explain 
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Book  Lesson 

Ex.  1-10:  Oral  work.  For  Ex.  1-4,  use  card- 
board strips  to  represent  tickets  and  let  pupils 
dramatize  the  work. 

Ex.  11-14:  Written  work.  For  ease  in  writing 
these  answers,  pupils  should  use  the  symbol  (J)  in 


place  of  the  ten-bundle  used  in  box  G in  the  pupil’s 
book. 

Differentiations  and  Extensions.  If  some  chil- 
dren still  are  unable  to  write  the  work,  do  other 
examples  with  them,  using  objects,  pictures,  words, 
and  numbers. 


NOTES 
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Addition  Families 

Higher-decade  A.:  no  carrying  [O) 

1-  In  the  examples  in  the  pictures,  do  you 
add  3+5  each  time? 

2.  To  find  the  sum  of  13  and  5 think, 

3 and  5 are  8,  so  13  and  5 are  18. 

3.  To  find  the  sum  of  23  and  5 think, 

3 and  5 are  8,  so  23  and  5 are  -Zg.. 

4.  Tell  how  to  find  the  sums  for  the  other 
examples  in  the  pictures.'^ 

5.  The  examples  in  the  pictures  are  in  the 

3+5  family.  Tell  two  more  examples  in  this 
family.StZ^.  1 ^3  13  93 

6.  Look  at  the  examples  in  box  A.  Each 
example  is  in  the  7 + -2-  family.  Explain. v 


7 

1 

1 

1 

24 

54 

14 

84 

+ 12 

+ 32 

+ 82 

+ 22 

+ 5 

+ 5 

+ 5 

+ 5 

/? 

39 

g9 

29 

29 

S9 

19 

g9 

7.  Say  two  other  examples  in  the  7+2  family,  v 

8.  To  add  7 and  12  think,^^%l^ ^ 

1 and  2 are  9,  so  7 and  12  are  l’9.  ^ 

Find  the  sums  for  the  other  examples  in  box  A.  Think 
them  the  same  way. 

9.  The  examples  in  box  B are  in  what  family?  iff 5 

10.  Tell  how  to  find  the  sums  in  box  B.  Think  them 
the  same  way  as  in  Ex.  8. 


■60 


Say  the  sums  for  these: 

abed  abed 

11.  12  32  62  42  12.  5 5 5 5 

+ 6 +6  +6  +6  +22  +12  ~h  42  +62 

~7g  ~3g  21  /7  ^1  67 

Write  on  the  board  three  examples  that  are  parts  of 
13.  the  1 + 7 family.  14.  the  6 + 3 family. 

Each  ofthese  is  part  of  what  additionTamily? 

3ci/ndy¥  2 ^/yt<CS  3a/yLc03  ^Q/yveOZ 

15.  53+T^  16.  2 + ^ 17.  3 + 43  18.  74+2 

A.  A A A 

IW] 

Copy  Ex.  19  to  33  and  write  the  sums.  For  Ex.  19 


think,  “ 

2 and  4 are  6, 

SO  32  and  4 are  36.” 

19. 

32 

20.  75 

21.  91 

22.  52  23. 

m 

+ 4 

+ 1 

+ 8 

+ 3 

36 

76 

99 

5^5- 

88t 

24. 

4 

25.  1 

26.  3 

27.  2 28. 

40 

+ 43 

+ 65 

+ 62 

+ 57 

+ 910 

¥7 

66 

65 

59 

95't. 

29. 

64 

30.  46 

31.  7 

32.  5 33. 

350 

+ 4 

+ 1 

+ 71 

+ 53 

+ 40 

6f 

¥7 

78 

58 

39t 

Work  problems  34  and  35. 

34.  In  the  large  dish  there  are 
10  and  -3-  goldfish.  There  are 
-6-  goldfish  in  the  round  one. 
How  many  goldfish  are  there 
in  all?  13+6=/f 

35.  If  you  have  22^  and  find  2i 
more,  how  much  money  will  you 
have  then? 


Teaching  Pages  60  and  61 

Pupil’s  Objective:  To  learn  to  organize  higher- 
decade  addition  examples  into  “families,”  based 
on  the  simple  A.  facts. 

Background.  Not  too  many  years  ago,  pupils 
were  required  to  commit  to  memory  the  higher- 

★Answers  Not  on  Reproduced  Page  60 

4.  To  find  the  sum  of  63  and  5,  think,  “3  and 
5 are  8,  so  63  and  5 are  68.”  To  find  the  sum  of 
83  and  5,  think,  “3  and  5 are  8,  so  83  and  5 are  88.” 


decade  facts.  Arithmetic  We  Need  achieves  the 
same  purpose  by  helping  pupils  think  the  sum 
at  once  by  going  through  a carefully  planned  series 
of  developmental  steps.  You  have  just  taught  the 
principle  governing  higher-decade  addition.  The 
next  step  is  to  organize  learning  around  relation- 
ships. The  sums  in  examples,  such  as  52  + 7, 
92  + 7,  32  -|-  7,  are  to  be  found  for  a time  by  first 
identifying  the  family,  2 -f  7. 

Pre-book  Lesson 

1.  Using  objects  and  containers,  or  a pocket- 
wall  chart,  ask  children  to  add  numbers  such  as 


84 


II 


22  + 4,  42  + 4,  52  + 4.  They  should  note  that 
2 and  4 are  added  each  time.  See  if  they  can  dis- 
1 cover  that  these  examples  are  all  part  of  the  “family” 
[of  2 + 4. 

I 2.  Let  pupils  find  the  sums  of  other  families 
f'  such  as  21  + 6,  31  + 6,  51  + 6.  Ask  them  to  tell 
u more  examples  that  are  part  of  this  “family.” 

3.  Use  the  number  chart  from  1 to  99.  Have 
..  pupils  note  that  3 more  than  25  is  28,  3 more  than 

35  is  38,  and  so  on. 

Book  Lesson 

II  Ex.  1-18:  Oral  work. 

1 Ex.  19-35:  Written  work.  Have  pupils  do 
I some  examples  orally  before  proceeding  with  the 
rest  of  the  work. 

1' 

Differentiations  and  Extensions 

I 1.  Help  slower  learners  “build”  families  using 
I calculating  blocks,  cardboard  circles,  peg  boards, 
bundle  numbers,  and  the  like. 

I For  the  family,  6 + 3,  26  +'3,  36  + 3,  46  + 3, 
I etc.,  these  children  may  make  bundle  pictures  to 
I find  sums,  in  some  such  way  as  the  following: 

/////•////  6 + 3=  9 

I 00  I/I/I  ■/  m 26  + 3 = 29 

2.  Teach  pupils  to  relate  higher-decade  addition 
i to  “family”  groups. 

j 35  + 4 is  like  5 + 4. 

5 + 4=  9,  so  35  + 4=  _?_. 

, 3.  Have  more  capable  children  demonstrate  “fam- 

j ilies”  on  an  abacus. 

4.  Have  pupils  write  problems  about  hobby  col- 
I lections  that  require  the  use  of  higher-decade  ad- 
dition (e.g.,  I have  26  snapshots  and  will  add  3 

I more.  Then  I will  have  _?_.) 

The  problems  might  also  involve  collections  of 
matchbook  covers,  paper  dolls,  stamps,  records, 
jokes,  picture  cards,  etc. 

5.  Let  some  pupils  try  to  write  all  the  examples 
that  make  up  a specific  family  of  facts.  For  the 
5+4  family,  these  would  include: 

15+  4 45+  4 75+4 

25+  4 55+  4 85+4 

35+  4 65+  4 95+4 


A Quicker  Way  to  Add 

|0) 

1.  Tom  found  a nest  of  5 
eggs.  He  put  them  in  a basket 
with  32  other  eggs.  Then  how 
many  eggs  were  in  the  basket? 

a.  You  can  think, 

2+5  = 7,  so  32  + 5 = 37. 
b.  It  is  quicker  just  to  look  at  32  and  5 and  think,  “37.” 


Find  sums  the  quick  way  for  the  examples  in  row  2. 


a 

b 

c 

d 

e 

f 

g 

2.  5 

22 

43 

5 

4 

3 

2 

+ 31 

+ 5 

+ 6 

+ 94 

+ 83 

+ 84 

+ 73 

3(o 

27 

99 

SI 

Write  just  the  sums  on  folded 

paper. 

Find  the  sums 

the  new  quick  way. 

3.  41 

25 

3 

61 

13 

64 

26^ 

+ 5 

+ 3 

+ 35 

+ 4 

+ 5 

+ 3 

+ 2(^ 

3» 

(o5 

/S’ 

(cl 

2St 

4.  6 

53 

3 

82 

72 

8 

6<t 

+ 31 

+ 6 

+ 13 

+ 4 

+ 7 

+ 71 

+m 

31 

S9 

S(o 

79 

19 

¥97: 

5.  53 

2 

3 

17 

54 

1 

+ 2 

+ 75 

+ 85 

+ 2 

+ 2 

+ 67 

+ 5i 

++ 

17 

79 

Sd, 

(oS 

397 

6.  14 

2 

74 

83 

22 

5 

% 

+ 4 

+ 32 

+ 2 

+ 6 

+ 6 

+ 44 

+m 

IS 

39 

1(d 

B9 

2S 

99 

117 

7.  21 

2 

33 

4 

6 

7 

+ 8 

+ 46 

+ 5 

+ 23 

+ 31 

+ 61 

+ 3^ 

29 

3g 

27 

37 

(cS 

2S7 

© Extra  Practice.  Work  Sets  9 and  10. 


Teaching  Pages  62  and  63 

Pupil’s  Objectives:  (a)  To  learn  to  shorten  the 
process  in  thinking  sums  for  higher-decade  addi- 
tion with  no  bridging;  (h)  to  use  higher-decade 
addition  with  three  addends  of  the  type  23  + 2 + 3. 

Background.  Because  pupils  constantly  encoun- 
ter higher-decade  addition  as  they  perform  column 
addition  and  multiplication  with  carrying,  it  is  im- 
perative that  they  be  able  to  recognize  the  sum 
immediately.  For  higher-decade  examples  with  no 
bridging  (e.g.,  42+  5)  the  skillful  pupil  will  note 
immediately  that  the  sum  of  the  basic  fact,  2 + 5, 


85 


Using  Addition  Families 

Column  addition  [OJ 


1.  Joe’s  father 

has  22 

cows  m the  barn,  2 

22 

more  in  the  barnyard,  and  5 more  in  a field. 

How  many  cows  has  he  in  all? 

z 

+ 5 
19 

Use  addition  families. 

See  the  example  in  the 

Think, 

(24  + 5 ^ 

=27) 

Tell 

how  the  sums  were  found 

in  row  2. 

a 

b 

c 

d 

e 

f 

g 

2.  23 

31 

63 

12 

11 

13 

4 

4 

1 

5 

2 

2 

4(j: 

+ 2 

+ 3 

+ 5 

+ 1 

+ 5 

+ 4 

+ 3t 

29 

38 

69 

18 

18 

19 

29i 

Write  the  sums  for  rows  3 to  5 

on  folded 

paper. 

[Wl 

3.  13 

81 

34 

42 

73 

32 

53t 

1 

1 

1 

3 

3 

6 

H 

+ 3 

+ 7 

+ 2 

+ 2 

+ 2 

+ 1 

+ 2i 

/I 

29 

31 

¥1 

18 

39 

S9<f 

4.  12 

44 

63 

71 

32 

53 

21^ 

2 

2 

5 

3 

4 

4 

% 

+ 4 

+ 1 

+ 1 

+ 5 

+ 2 

+ 2 

+ 3^ 

/s 

¥1 

(o9 

19 

38 

59 

29<t 

5.  83 

41 

74 

43 

52 

35 

62i 

3 

5 

2 

2 

5 

2 

+ 3 

+ 2 

+ 3 

+ 2 

+ 2 

+ 2 

+ 3i 

29 

¥8 

79 

¥7 

39 

39 

(o8i 

When  you  add  columns, 

you  may 

need  to 

use  addition  families. 


© Extra  Practice.  Work  Sets  11  and  12. 

63 

is  less  than  10.  He  will  then  recognize  the  sum  as 
“47”  because  he  knows  the  ten’s  figure  remains 
the  same  as  it  was  in  the  2-place  addend,  and  the 
one’s  figure  is  the  sum  of  the  basic  fact,  2 -f  7. 
To  be  proficient  in  higher-decade  addition,  the  pu- 
pils must  know  the  basic  addition  facts  very  well. 

Pre-book  Lesson  (page  62).  Consider  a class- 
room situation  similar  to  the  following: 

There  are  23  children  present  today,  but  4 are 
absent.  How  many  children  in  all  make  up  the  class? 

Although  the  answer  may  be  found  by  adding 
the  ones,  guide  pupils  to  see  that  it  is  quicker  just 
to  consider  the  numbers  and  say  the  answer  with- 
out adding  each  place  separately. 


Book  Lesson  (page  62) 

Ex.  1 and  2:  Oral  work. 

Rows  3-7:  Written  work.  As  children  are  writ- 
ing, go  among  them  and  ask  individuals  to  “think” 
the  examples  aloud.  Make  sure  that  they  are  work- 
ing on  the  principle  that  it  is  quicker  just  to  con- 
sider the  numbers  and  say  the  answer. 

Pre-book  Lesson  (page  63).  Heretofore  pupils 
have  not  had  a 2-place  addend  in  column  addi- 
tion. However,  the  stage  was  set  during  the  teach- 
ing of  higher-decade  addition.  For  further  readi- 
ness, use  a classroom  situation  wherein  two 
1 -place  numbers  are  added  to  a 2-place  number, 
with  no  carrying  to  the  next  decade,  such  as: 

There  are  34  marbles  in  a bag  besides  the  3 marbles 
that  Tom  is  holding  and  the  2 that  Fred  is  holding. 
How  many  marbles  are  there  altogether? 

Start  with  34.  Be  sure  pupils  use  the  new  skill 
to  add  34  and  3 (37)  and  then  use  it  again  to  add 
37  and  2 (39). 

Book  Lesson  (page  63) 

Ex.  1 and  2.  Oral  work.  For  row  2,  children 
may  work  as  partners,  first  one,  then  the  other, 
telling  how  sums  were  found.  Try  to  arrange  part- 
ners so  that  two  weak  ones  do  not  work  together. 
As  you  listen,  you  may  decide  which  pupils  you 
wish  to  help  before  you  allow  them  to  proceed  with 
written  work. 

Rows  3-5:  Written  work. 

Differentiations  and  Extensions 

1 . Group  children  who  show  lack  of  understand- 
ing. With  objects,  help  them  to  arrive  at  answers 
the  short  way. 

2.  Extra  Practice  Sets  9,  10,  11,  and  12  con- 
tain more  higher-decade  examples. 


Set  9.  Higher-decade  A.  without  bridging 


a 

b 

c 

d 

e 

f 

g 

h 

1.  11 

25 

72 

13 

66 

21 

13 

47 

+ 5 

+ 3 

+ 5 

+ 3 

+ 2 

+ 2 

+ 6 

+ 2 

16 

28 

77 

16 

68 

23 

19 

49 

2.  15 

42 

83 

46 

64 

92 

85 

74 

+ 4 

+ 7 

+ 4 

+ 3 

+ 2 

+ 4 

+ 2 

+ 4 

19 

49 

87 

49 

66 

96 

87 

78 

86 


Set  10.  Higher-decade  A.  without  bridging 


a 

b 

c 

d 

e 

f 

g 

h 

1.  11 

52 

42 

98 

73 

64 

54 

21 

1 4-  7 

+ 6 

+ 3 

+ 1 

+ 6 

+ 5 

+ 4 

+ 8 

18 

58 

45 

99 

79 

69 

58 

29 

>.  82 

71 

34 

41 

43 

75 

62 

33 

i + 5 

+ 4 

+ 3 

+ 6 

+ 2 

+ 4 

+ 2 

+ 5 

87 

75 

37 

47 

45 

79 

64 

38 

'^ets  11  and  12. 

Higher-decade  column  A.  without  bridging 

1.  44 

35 

23 

53 

91 

12 

71 

11 

I ^ 

1 

1 

3 

5 

4 

6 

3 

; + 2 

+ 2 

+ 5 

+ 3 

+ 1 

+ 3 

+ 1 

+ 4 

' 48 

38 

29 

59 

97 

19 

78 

18 

i 12 

23 

44 

23 

61 

22 

34 

42 

■ 3 

2 

1 

1 

1 

1 

3 

6 

1 

+ 4 

+ 1 

+ 3 

+ 5 

+ 3 

+ 1 

+ 1 

18 

29 

46 

27 

67 

26 

38 

49 

i 

1.  31 

25 

63 

54 

52 

81 

22 

46 

3 

3 

2 

2 

5 

« 3 

3 

2 

f + 4 

+ 1 

+ 2 

+ 3 

+ 2 

+ 5 

+ 4 

+ 1 

1 38 

I 

29 

67 

59 

59 

89 

29 

49 

!.  33 

65 

42 

51 

24 

26 

73 

14 

j 1 

2 

3 

7 

4 

1 

4 

2 

+ 2 

+ 2 

+ 1 

+ 1 

+ 1 

+ 2 

+ 2 

1 36 

1 

69 

47 

59 

29 

28 

79 

18 

j 

Teaching 

Pag 

es  64 

and  65 

Pupil’s  Objectives:  (a)  To  write  answers  for 
iddition  and  subtraction  examples;  {b)  to  learn 
*;he  abbreviation  “A.”  for  addition,  and  “S.”  for 
subtraction ; (c)  to  make  up  addition  and  subtraction 
problems  for  given  problem  situations ; {d)  to  give 


To  Keep  in  Practice 

A.  stands  for  addition  and  S.  for  subtraction. 


iwi 


Write  the  answers  to  these  A.  and  S.  examples.  For 
rows  1 to  3 use  folded  paper. 


a 

b 

c 

d 

e 

f 

g 

1.  23 

10 

10 

17 

83 

10 

+ 6 

-8 

+ 7 

-7 

+ 5 

-6 

+ 35<i 

Tzy 

~tt 

Tf 

2.  9 

18 

10 

7 

8 

10 

10(^ 

-6 

-8 

+ 3 

+ 52 

-6 

+ 9 

+ 4t 

~7U 

~7J 

3.  2 

85 

9 

16 

6 

10 

+ 67 

+ 4 

-7 

-6 

+ 92 

-7 

+ 43<t 

~7 

~70 

Copy  in  columns  and  add. 


4.  21  + 4+32i’  6.  5+1  + 4/^  8.  lU,3^,2(f/^^ 

5.  6+2+2/^  7.  72  + 3 + 277  9.  4^, 4<^, 2(^ /<7 


Make  Your  Own  Problems 


[W] 


Write  an  addition  problem  about 

1.  the  two  groups  of  cupcakes  not  in  pans.^ 

2.  6 puppies  in  a basket  and  3 on  the  floor. ★ 

3.  3 cents,  2 cents,  and  4 cents.  ^ 

Write  a subtraction  problem  about 

4.  the  pan’s  empty  places. "3^ 

5.  8 children;  3 went  home."^ 

6.  10^;  a nickel  was  lost.^ 


64 


evidence  of  mastery  of  ideas  and  skills  which  have 
recently  been  taught  by  taking  Progress  Test  6. 


I 


★Answers  Not  on  Reproduced  Page  64- 


Typical  problems  for  Ex.  1-6  might  be  similar 
to  the  following: 

* 1.  If  Jean  made  5 cupcakes  and  Joan  made  3 

bupcakes,  how  many  did  the  girls  make  in  all?  (8) 

2.  When  the  3 puppies  on  the  floor  got  into  the 
basket  with  the  other  6 puppies,  how  many 
puppies  were  there  altogether?  (9) 


3.  Candy  for  3^,  and  cost  _?_  in  all.  (9^) 

4.  Mother  made  6 cupcakes.  After  dinner  only 
3 were  left.  How  many  had  been  eaten?  (3) 

5.  If  8 children  were  playing  at  the  playground 
and  3 went  home,  how  many  children  stayed?  (5) 

6.  Bruce  lost  5^  of  the  10^  he  had  saved.  How 
much  money  did  he  have  left  then?  (5^) 
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Do  You  Know? 

Progress  Test  6 [W] 

On  folded  paper  write  answers  for  Ex.  1 to  10. 


1.  14  2.  33 

3. 

10 

4. 

6 

5. 

-4  +6 

yv-  -39- 

-8 

+ 22 
'7T 

+ 6<t 
—rot 

6.  9 7.  18 

8. 

5 

9. 

8 

10.  3i 

-6  -8 

-3  -nr 

+ 33 
~33~ 

+ 52(? 
sst 

Copy  in  columns  and  add. 

11.  52,3,4-^^ 

13. 

2,  1, 

7/^ 

15. 

m, 

12.  21,6,2^^ 

14. 

3,  3, 

4/^ 

16. 

12(?,  H, 

Write  answers  for  Ex.  17  to  28. 

17.  The  answer  for  17—7  has  what 

18.  In  subtraction  where  do  you  put  the  larger  numl^^j^ 
when  you  write  the  example  the  up-and-down  way?^ 
when  you  write  it  the  left-to-right 

19.  In  72,  is  the  7 in  one’s  or  ten’s  place 

20.  Make  a ^^-picture  for  the  example  4 + 23  = ? 

21.  Has  35  + 4 the  same  sum  as  4 + 35}^^  . 

nt5;llf5\  ^32t5,£rt<p. 

22.  Write  3 examples  in  the  A.  family  for  2 + 5.a 

.Airoc^adi  i,0,  (oS^ 

23.  Write  a number  with  6 in  ten’s  place. a 

.^utcA^ddi  9,  29, 

24.  Write  a number  with  9 in  one’s  place.A 

25.  Do  10  cents  make  a nickel  or  a dime? 

26.  Write  three  2-place  numbers. +7,  /3, 

27.  Write  three  1 -place  numbers. : /,S, 

28.  Write  out  the  pairs  of  parts  that  make  10.  ^ 

65 

Book  Lesson  (page  64) 

Ex.  1-9  (top):  Written  work.  Allow  children 
to  scan  page  and  ask  questions  before  starting  writ- 
ten work. 

Ex.  1-6  (bottom):  Written  work.  Possibly 
make  up  the  first  problem  orally  (such  as,  We  ate 
5 cupcakes  for  lunch  and  3 for  dinner.  How  many 
cupcakes  in  all  did  we  eat?) 

★Answers  Not  on  Reproduced  Page  65— 

28. 

1 + 9 = 10  4+  6 = 10  7+  3 = 10 

2+  8 = 10  5+  5 = 10  8+  2 = 10 

3+  7 = 10  6+  4 = 10  9+  1 = 10 


Book  Lesson  (page  65).  Written  work.  Prog- 
ress Test  6.  Use  the  results  of  this  test  to  deter- 
mine where  learnings  must  be  strengthened  and 
where  reteaching  for  groups  or  individuals  is 
needed. 

Teaching  Pages  66  and  67 

Pupil’s  Objective:  To  learn  that  subtraction  can 
be  used  to  find  the  other  part  of  a number  when 
one  of  the  two  parts  is  known. 

Background.  The  children  have  already  used 
subtraction  to  find  (a)  how  many  (much)  is  left; 
{h)  how  many  (much)  is  gone. 

Because  pupils  have  previously  had  to  find  the 
unknown  part  when  one  part  and  the  total  were 
given,  they  will  easily  understand  and  use  the 
“other-part”  idea  in  subtraction. 

Pre-book  Lesson 

1 . Present  a problem  similar  to  the  following: 

We  need  9 candle  holders,  but  we  have  only  3. 
How  many  more  candle  holders  do  we  need? 

2.  A quick  sketch  may  be  made  to  show  the 
total,  9,  and  the  known  group,  3. 

3.  If  children  say  3 -f  6 are  9,  ask  for  the  whole 
story: 

3 6 9 9 

-|-  6 3 — 3 — 6 

9 9 6 3 

Ask  them  to  determine  which  fact  fits  the  question 
in  the  problem.  The  only  fact  that  satisfies  the  re- 
quirement is 

9 

- 3 
6 

4.  State  other  problems,  using  objects  from  the 
number  corner.  Use  sketches  or  dot  pictures  to 
clarify  the  idea  of  the  other  part.  Continue  until 
children  can  state  a generalization  similar  to  that 
on  page  66. 

Book  Lesson  (page  66).  Oral  work.  Do  not  go 
on  to  page  67  until  pupils  sense  fully  the  generali- 
zation at  the  bottom  of  page  66. 
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New  Words:  page  67,  marching,  won 


I 


Clowns  in  the  Parade 

The  oUter-part  idea  in  S.  [()] 

Four  of  the  6 clowns  have  hats.  How  many  clowns 
,ave  no  hats? 


! 1.  You  can  find  out  by  counting.  How  many?2 

2.  Or,  you  can  find  out  by  subtracting. 

I This  is  a find-the-other-part  problem.  In  the  picture, 
pver  the  4 clowns  that  have  hats.  You  see  the  clowns 
fith  no  hats. 

6 clowns  - 4 clowns  = 2 clowns. 

You  know  a number,  6,  and  one  of  its 
parts,  4.  You  subtract  to  find  the  other  part. 
6-4=2 

3.  Three  of  the  6 clowns  jumped  into  a cart.  The 
ijther  clowns  pushed  the  cart.  How  many  clowns  pushed 
he  cart? 

helper:  When  one  of  the  two  parts  of  6 is  3,  the  other 
iiart  must  be  3.  6 - 3 =3 

! 

1 If  you  know  a number  and  one  of  its  two 

parts,  you  subtract  to  find  the  other  part. 


I 6 

I ^ 

; 2 


Finding  the  Other  Part 

For  Ex.  1 to  6,  say  the  answers 
and  tell  why  you  subtracted. 

1.  For  this  cake  I need  7 eggs. 

I have  only  5.  How  many  more  do 
I need?2 

2.  Ten  children  were  marching. 

Six  of  them  were  girls.  How  many  boys  were  marching?^ 

3.  Two  of  my  10  marbles  are  red.  The  rest  are  blue. 
How  many  blue  marbles  have  I ?<? 

4.  A toy  costs  15(^.  I have  only  5i.  How  much  more 
money  do  I need  to  buy  the  toy?/^*^ 

5.  Our  side  has  won  8 of  10  games.  The  other  side 
has  won  how  many  games? 2 

6.  Jean  has  9^.  Part  of  her  money  is  a nickel.  How 
many  pennies  has  she?4^<*^ 

IW] 

Write  your  own  other-part  problems  about 

7.  10  pet  mice;  some  are  white,  some  are  black^ 

8.  8 windows;  some  open,  some  notjl^ 

9.  10  stories;  some  are  about  animal??^ 

Write  the  other  part  of  the  number 

10.  9,  if  one  part  is  6.3 

11.  8,  if  one  part  is  62  13.  10,  if  one  part  is  5S 

12.  10,  if  one  part  is  13  14.  9,  if  one  part  is  7.2 


6& 
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Book  Lesson  (page  67) 

I Ex.  1-6:  Oral  work.  Be  sure  that  pupils  can 
^^xplain  their  work  in  terms  of  the  new  meaning  and 
use  of  subtraction.  Have  them  dramatize  or  sketch 
or  make  dot  pictures.  Finally,  let  them  write  the 
examples  in  figures. 

1 Ex.  7-14:  Written  work.  Some  of  the  more 
\capable  children  may  give  orally  sample  statements 
|for  problems  7-9. 

i Differentiations  and  Extensions 

1.  Slower  learners  may  play  a “guessing”  game. 
IShow  a box  and  tell  them  that  it  contains  10 
articles.  Take  out  6 articles  in  such  a way  that 
Ithey  cannot  be  seen  by  the  pupils.  Let  pupils  see 
that  4 objects  remain  in  the  box  and  then  see  if 


they  can  tell  what  the  other  part  of  10  is.  The 
child  who  answers  correctly  may  take  the  teacher’s 
place  for  the  next  turn.  Other  totals  besides  10 
may  be  used. 

2.  More  capable  children  may  write  “missing 
part”  problems  to  ask  others. 

- — ★Answers  Not  on  Reproduced  Page  67  — 

Typical  problems  for  Ex.  7-9  might  be: 

7.  Seven  of  Emily’s  10  pet  mice  are  white.  How 
many  are  black?  (3) 

8.  Jim  opened  5 of  the  8 windows  in  the  room. 
How  many  windows  did  he  leave  closed?  (3) 

9.  Jill  read  10  stories.  Four  were  about  animals. 
How  many  were  not  about  animals?  (6) 
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Add  by  Making  a 10-Croup 

Fads  with  sums  11  to  18  |0] 

1.  How  many  apples  are  9 apples  and  6 apples? 

The  groups  of  dots  in  box  A 
stand  for  the  groups  of  9 apples 
and  6 apples. 

The  work  in  box  B shows 
how  to  find  the  sum  of  9 and  6 
by  first  making  a 10-group. 

A line  is  drawn  around  the 
larger  group,  9 dots,  and  1 more 
from  the  smaller  group  to  make 
10.  There  are  5 dots  left  over. 
10  + 5 = 15,  so  9 + 6 =/'5'  Do  you  see  why? 

2.  How  many  are  5 and  8?  Study  the  work  in  box  C 


9 • * 

• 


"5^ 


/ 


c, 


# ' # 


3 + 10  = 13, 


to  see  how  the  sum  is  found  by 
making  a 10-group. 

The  iine  is  drawn  around  the 
larger  group,  8 dots,  and  around 
how  many  of  the  5 dots? -2 
so  5 + 8 = /3  Tell  how  we  made  a lO.v 

2 cCc6i 


3.  Box  D shows  that  7 + 4 = 11.  Tell  how  the  sum  i§ 


found  by  making  a 10. 


7GCotdx/m;tAe/y~ 


4.  Tell  the  sum  of  5 and  9 by  making  a 10+ Use  box  E. 


•68 


5.  Copy  box  F and  find  the  sum  of  4 and  8.  /2 

f • ' # ■ I ^ u * * ' fe.#,;*  " , I 

I - I 

6.  Copy  box  G and  find  the  sum  of  9 and  7.  /<^ 

Copy  Ex.  7 to  18.  Find  the  sums  by  making  a 10. 
Make  dot  pictures  as  in  boxes  F and  G. 

7.  9+3/2  11.  9+7^  15.  9 17.  6 

8.  8+6/4^  12.  7+8/^  +|  ^ 

9.  7 + 9/<^  13.  8 + 4/2  g jg  ^ 

10.  6+8/+  14.  6+7/3  +7  +8 

~73 

When  the  sum  of  any  two  1 -place  numbers 
is  more  than  10,  find  the  sum  by  making  a 10- 
group  and  then  adding  the  ones  which  are  left. 

[OJ 

Say  the  sums  for  Ex.  7 to  18.  For  Ex.  7,  look  at  9+3. 
Think,  “10+2”  and  say,  “12.” 

Oral  Practice 

For  oral  work,  we  say  answers.  Do  this  for  Ex.  1 to  3. 


2.  i 

3.  11 X 

iJ  lilj 

ill  ill J 

Turn  to  page  62.  Say  the  sums  for  the  examples  in 
rows  3 to  7 62,  Ivrr^.) 

In  these  numbers,  tell  what  figures  are  in  ten’s  place: 
82,  73,  26,  45,  19.^/ 2;  2;+;/ 
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Teaching  Pages  68  and  69 

Pupil’s  Objectives:  (a)  To  find  a way  to  think 
answers  for  simple  A.  facts  when  the  sum  is  more 
than  10;  (6)  to  review  higher-decade  addition. 

Background.  It  is  the  experience  of  most  teach- 
ers that  A.  and  S.  facts  for  the  numbers  1 1 to  18  are 
relatively  hard  for  children.  One  reason  is  that  in 
daily  activities  children  are  seldom  required  to  deal 
in  an  exact  way  with  these  larger  numbers.  The 
aim  of  the  lesson  on  pages  68  and  69  is  to  provide 
pupils  an  intelligent  and  useful  way  of  understand- 
ing these  numbers.  The  method  taught  is  admit- 
tedly somewhat  roundabout,  but  it  “makes  sense.” 
After  some  use  of  it,  pupils  may  abandon  this 
method  and  memorize  the  facts.  This  fundamental 


procedure,  however,  will  serve  as  something  to  fall 
back  on  when  memory  fails  and,  for  a time,  can 
serve  as  a check  on  higher-decade  addition 
processes. 

Pre-book  Lesson 

1.  Use  a pocket  chart  or  containers.  Hold  up 
8 sticks  (or  cardboard  strips)  in  one  hand  and  5 in 
the  other.  Lead  children  to  state  where  they 
should  be  placed  in  the  containers  or  the  pocket 
chart.  Emphasize  the  point  that  more  than  9 ones 
always  make  a ten  or  a ten  and  some  ones.  Pupils 
will  discover  that  in  the  case  of  8 and  5,  they  can 
make  a 10  by  taking  2 ones  from  the  5 ones  and 
putting  them  with  the  8 ones.  This  rearrange- 
ment then  makes  1 ten  and  3 ones. 
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'*  2.  Make  pictures,  and  write  the  story  in  words 

and  figures  somewhat  as  follows: 

Ii  //////■///  mill 

ij  8+5=1  ten  and  3 ones 

10+  3 = 13,  so  8 + 5 = 13. 

3.  Give  practice  with  other  combinations  and 
|other  objects,  such  as  the  ten-blocks,  peg-boards, 
+r  cardboard  circles,  or  other  devices  which  permit 
-a  group  of  10  to  be  arranged  and  pictured.  Include 
icombinations  with  the  larger  group  at  the  right, 
such  as  4 + 9,  in  which  enough  ones  are  added  to 
,the  larger  group  to  make  a 10.  Since  3 + 10  = 13, 
[4  + 9 = 13. 

1 New  Words:  page  68,  drawn',  page  69,  oral 

I Book  Lesson 

Ex.  1-4  (page  68);  Oral  work. 

1 Ex.  5-18  (page  69);  Written  work.  Study 
the  generalization  with  the  class.  Compare  the 


statement  with  each  example  that  has  been  done, 
and  help  children  note  these  points: 

a.  We  must  add  two  1 -place  numbers  whose 
sum  is  more  than  10. 

b.  We  can  make  a group  of  10. 

c.  We  can  add  to  the  10  the  ones  that  are  left. 

Middle  of  page  69:  Oral  work. 

Bottom  of  page  69:  Oral  work.  This  is  a review 
of  some  important  meanings  in  higher-decade 
addition. 

Differentiations  and  Extensions 

1.  Slower  learners,  or  those  who  cannot  readily 
find  the  sums  in  the  exercises  in  the  middle  of 
page  69,  will  need  more  practice  with  concrete  and 
pictured  materials. 

2.  In  adding  cents,  such  as  6^  plus  5^,  the  chil- 
dren will  see  that  4^  of  the  5^  can  be  put  with  the 
6^,  to  make  a grouping  of  10(^.  Then  this  10^  plus 
the  \<j:  left  of  the  original  5^  equals  11^.  Similar 
situations  can  be  presented  in  this  manner. 


) 


I 


S 

I 

j 

i 


NOTES 


Bells  to  Show  the  Facts  for  II 


444  ^^4^4444^4 

[O] 

2 and  9 

3 and  8 

4 and  7 

AA  AAA  AAAAA 

5 and  6 

AAAAAA^<^AAAAA 

6 and  5 

7 and  4 

AAAAAAAA^Aiil 

8 and  3 

AAA4AA4AA^:«wAA 

9 and  2 

1.  How  many  bells  in  each  row?//Count  them, 

2.  Do  you  see  2 bells  in  the  first  part  of  row  A?  How 
many  in  the  second  part?^  2 + 9 = 11 

3.  How  many  in  each  part  of  row  H?  9 + 2=11 

4.  Then  in  rows  A and  H,  2 + 9=11,  9 + 2=11, 
11-2=9,  and  11-9=2.  This  is  the  whole  story 
about  2, 9,  and  11.  Tell  it  by  saying  a number  for  n below. 
2+n=ll  9+n=ll  11  - n = 9 ll-n=2 

5 to  7.  What  whole  story  is  shown  in  rows  B and 
in  rows  C and  F?^in  rows  D and  E?"^ 


Copy  and  finish.  Write  the  number  for  n.  Use  the 
rows  of  bells  if  you  need  to. 


15.  3+1?=  11 

16.  11-  n=  9 

17.  5+  n=  11 

18.  11-  8=  n 

19.  n+  2=  11 


20.  11-  n=  5 

21.  2+  n=  11 

22.  4+  7 = n 

23.  8+  n=  11 

24.  11  - n=  7 


25.  11-  n=  8 

26.  7 and  n = 1 1 

27.  n+  5=  11 

28.  n - 7 = 4 

29.  5 from  11  = n 


30.  Make  a list  of  the  8 addition 
facts  that  have  11  as  the  sum.  The 
first  three  are  done  for  you.  ★ 

31.  Write  the  8 subtraction  facts 
that  begin  with  11.  The  first  three 
are  done  for  you.  ★ 

Writing  down  the  addition  and 
the  subtraction  facts  for  11  will  help  you  to  learn  them. 

Use  the  facts  for  1 1 to  work  Ex,  32  to  39. 

32.  Wednesday  morning  Tom  had  3^.  He  earned  8^ 
that  day.  Then  Wednesday  night  he  had 

33.  Rusty  gave  9 of  his  11  peanuts  to  an  elephant  and 
saved  -2-.  peanuts  for  himself. 


a.  2 + 9 = 11 

b.  3 + 8 = 11 

c.  4 + 7 = 11 


a.  11  - 2 = 9 

b.  11  - 3 = 8 

c.  11  - 4 = 7 


What  2 rows  give  the  answer  to  each  example  below? 

8.  11  9.  7 10.  11  11.  3 12.  6 13.  11 

-3  +4  ^ +8  +5  ^ 

//;C,F  C,;D,E  //:B,G  ll;D,E 

14.  Copy  the  parts  of  11  and  write  the  sums.^^^^//«4^ 
;t^£/nde>  A -HaArve'. 
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34.6+  3+  2 = //  36.4+  3+  4 = //  38.1  39.  5^ 

35.3+  5+  3 = //  37.2+  4+  5 = //  ^ 

+ 7 +3^ 

//  ^ 

40.  For  Ex.  34,  change  the  numbers  around  three 
different  ways.  Show  that  this  does  not  change  the  sum. 
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Teaching  Pages  70  and  71 

Pupil’s  Objectives:  (a)  To  identify  and  learn 
the  A.  and  S.  facts  for  11;  QS)  to  practice  column 
addition. 

Background.  Note  the  variety  of  approaches 
that  are  described:  the  discovery  and  use  of  “parts” 


of  1 1 ; the  formation  of  “whole  stories”  for  1 1 ; the 
use  of  n for  an  unknown  term  in  the  combinations ; 
the  systematic  assembly  of  the  eight  A.  facts  and 
the  corresponding  S.  facts;  applications  in  prob- 
lem situations  (which  can  be  dramatized  or  objec- 
tified as  needed);  extensions  of  the  new  facts  in 
familiar  types  of  addition  with  three  addends. 


★Answers  Not  on  Reproduced  Page  70 ★Answers  Not  on  Reproduced  Page  71 


5.  3 -b  8 = 11 

8 + 3=  11 

30. 

31. 

11-3-8 

11-8=3 

d.  5 + 6 = 1 1 

d.  1 1 - 5 = 6 

6.4+7=  11 

7 + 4=  11 

e.  6 + 5 = 11 

e.  1 1 - 6 = 5 

11-  4=  7 

11-7  = 4 

f . 7 + 4 = 1 1 

f.  11-  7 = 4 

7.  5 + 6 = 1 1 

6 + 5 = 11 

g.  8+  3=  11 

g.  11-  8 = 3 

11-5=6 

11-  6=  5 

h.  9 + 2 = 1 1 

h.  1 1 - 9 = 2 

92 


vlastery  is  not  expected  yet;  that  will  come  later 
ind  will  be  tested  later. 

j Pre-book  Lesson 

1 . Ask  the  children  to  show  2 groups  using  1 1 
)bjects  at  a time,  until  all  four  arrangements  are 

ihown:  9 and  2,  8 and  3,  7 and  4,  6 and  5.  Whole 
Kories  may  be  developed  from  these  arrangements. 

2.  Use  line  or  dot  pictures  to  show  that  any  of 
hese  groupings  make  a total  of  10  and  1,  or  11. 

One  such  picture  is  suggested  below: 

9 and  2 =(/////  • ////  /// 

3.  Use  n in  some  whole  stories. 

J+2=w  2+9  = « 11  — w = 2 W — 9 = n 

4.  Demonstrate  a few  examples  with  3 addends, 

i 5+2+4=? 

I 

: New  Words:  1\,  list,  Wednesday 

Book  Lesson.  Ex.  1-13:  Oral  work.  Ex.  14- 
40:  Written  work. 

i*  Differentiations  and  Extensions 

1 . Have  slower  learners  spend  a few  minutes  daily 
.'eviewing  groups  that  make  11  as  well  as  groups 


that  make  10,  9,  and  so  on.  Help  them  to  study 
independently  or  with  pupil  helpers.  Let  each 
child  have  one  set  of  cards  without  answers  such  as 


’ 11 

11 

- 2 

■ ;2_Z 

On  other  cards  have  answers  only,  to  be  paired 
with  examples.  Allow  pupils  to  use  objects  or  in- 
struct them  to  draw  dots  or  lines  when  they  are 
doubtful  of  correct  answers.  Have  pupils  remove 
answer  cards,  and,  after  self-testing  with  the 
example  cards,  be  prepared  to  say  answers  to  pupil 
helper  or  teacher.  A few  instructional  periods 
may  be  devoted  to  the  procedure  until  routine  is 
established. 

2.  Children  may  enjoy  trying  to  make  various 
“quilt  patterns,”  so  arranged  or  designed  that  the 
sum  of  the  parts  is  11.  This  is  one  illustration: 


4 red  parts  and  7 dotted  parts  = 1 1 parts. 


NOTES 


Teaching  Page  72 

Pupil’s  Objective:  To  find  ways  to  think  sums 
for  hard  A.  facts  not  yet  mastered. 

Background.  Thirty  years  ago,  when  children 
were  shown  just  one  way  to  get  an  answer,  “help- 
ers” would  not  have  been  taught.  Today,  in  order 
to  forestall  blind  memorization,  we  want  children 
to  have  a flexible  means  of  self-help  in  finding  an- 
swers. So  we  actually  teach  “helpers.”  Later  on, 
such  crutches  will  be  discarded  as  pupils  are  guided 
toward  use  of  more  economical  methods. 


Pre-book  Lesson 


1.  As  shown  below,  write  a hard  fact  and  its 
helpers  on  the  board.  Ask  pupils  to  compare  the 
addends  for  both  helping  facts  and  tell  whether 
they  think  the  sum  for  the  hard  fact  will  be  greater 
or  less  than  the  sum  of  each  helping  fact.  Encour- 
age pupils  to  use  objects  or  dot  pictures  to  explain 
why  the  hard  fact  sum  will  be  “up  1”  from  the  sum 
for  the  helping  facts. 


Hard  Fact 

5 

+ 3 


Helpers 

4 5 

+ 3 ±2 

1 1 


2.  Follow  the  same  procedure  in  helping  children 
discover  the  relationships  that  exist  between  the 
hard  fact  4 -j-  3 = ?,  and  the  helpers,  5 -|-  3 = 8 
and  4 -|-  4 = 8,  from  which  the  hard  fact  sum  may 
be  found  by  going  “down  1.” 

Book  Lesson.  Oral  work.  For  Ex.  1,  2,  4,  and  5, 
lead  pupils  to  tell  in  their  own  words  that  if  they 
subtract  1 from  either  number  to  be  added  in  a 


Up  One  or  Down  One! 

Help  for  hard  facts  [O] 

If  you  do  not  know  the  sum  of  an  addition  fact,  you 
can  often  find  it  by  using  another  addition  fact  you  do 
know  and  going  “up  1.” 

1.  If  you  cannot  finish  Ex,  A,  you  can  use 

4 + 3 = 7,  or  5 + 2 = 7.  Then  the  sum  for 

5 + 3 will  be  “up  1,”  or  8. 

2.  For  Ex.  B,  you  can  use  2 + 8 = 10  or 
3 + 7 = 10.  Then  the  sum  of  3 + 8 will  be 
“up  1,”  or  -U-. 

Tell  facts  to  use  in  finding  these  sums:)^ 

abcdefgh 

3.  45287967 
+ 7 +6  + 8 +3  +4  +2  + 5 +2 

//  //  /o  //  //  //  ^ 

Sometimes  it  is  easier  to  find  sums  by  going 
“down  1”  from  an  addition  fact  you  know. 

4.  For  Ex.  C,  you  can  use  3 + 4 = 7 or 
2 + 5=7.  Then  the  sum  of  2 + 4 will  be 
“down  1,”  or  6.  'Why}J?^.£acA/ca^,<r?ze'ae^- 

5.  For  Ex.  D,  you  can  use  5 + 5 = 10  or 

6 + 4=10,  Then  the  stun  of  5 + 4 will  be 
“down  1,”  or 

Tell  facts  for  finding  these  sums  by  going  “down  1”: 

6.  67843423 

±4±3±2±6+7+5+9+5 

/O  /o  /o  /o  /o  ? //  ^ 

72 


Why  oTtercusU 


^ 5 
±3 


3 

±8 

// 


hard  fact  in  order  to  make  a fact  they  know,  the; 
must  go  “up  1”  to  find  the  sum  for  the  hard  fact 
Similarly,  if  they  add  1 to  either  number  to  b 
added  in  a hard  fact  in  order  to  make  a helper,  the 
must  go  “down  1”  to  find  the  hard  fact. 


-★Answers  Not  on  Reproduced  Page  72 


3.  4-f-7.  Use  4+ 6=  10,  or  3+ 7=  10 
5+6.  Use  5 + 5 = 10,  or  4 + 6 = 10 
2+8.  Use  2 + 7 = 9,  or  1 + 8 = 9 
8+3.  Use  8 + 2 = 10,  or  7 + 3 = 10 
7+4.  Use  7+ 3=  10,  or  6+ 4=  10 
9+2.  Use  9 + 1 = 10,  or  8 + 2 = 10 
6+5.  Use  6 + 4 = 10,  or  5 + 5 = 10 
7+2.  Use  7+  1 = 8,  or  6+ 2=  8 


6.  6 + 4.  Use  6 + 5 = 1 1,  or  7 + 4 = 1 1 
7+3.  Use  7 + 4 = 1 1,  or  8 + 3 = 1 1 
8+2.  Use  8+ 3=  11,  or  9+ 2=  11 
4+6.  Use4+7=  ll,or5+6=  11 
3+7.  Use  3 + 8 = 1 1,  or  4 + 7 = 1 1 
4+5.  Use  4+ 6=  10,  or  5+ 5=  10 
2+9.  Use  2+  10=  12,  or  3+ 9=  12 
3+5.  Use  3+ 6=  9,  or  4+ 5 = 9 
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When  to  Subtract 

Help  in  problemsolving  [WJ 

You  subtract  when  you  have  to  find 
|j  a.  how  many  left; 

b.  how  many  gone; 

c.  the  other  part  of  a number. 


yrite  your  work  for  these  problems: 

..  Eight  boys  were  in  a large  wagon.  When  6 boys 
lout,  how  many  were  left  in  the  2(Acair/ma^A^) 

5.  Sue  has  to  work  11  problems.  She  has  done  3 of 
n.  How  many  has  she  to  do? 


Teaching  Page  73 

Pupil’s  Objectives:  (a)  To  organize  and  sum- 
marize the  three  meanings  and  uses  of  subtraction 
that  have  been  taught;  (6)  to  try  using  and  rec- 
ognizing these  meanings  in  problems. 

Background.  It  is  important,  now  and  then,  to 
summarize  and  to  “consolidate  learning.”  That  is 
the  reason  for  the  problems  on  this  page. 

New  Word:  spelled 

Book  Lesson 


J.  Tom  spelled  14  words.  He  missed  4 words. 
IV  many  of  the  words  did  he  spell  /O 
4.  Four  of  our  10  oranges  are  large  and  the  rest  are 
iill.  How  many  small  oranges  have  we? 
j.  Sam  got  for  doing  two  jobs.  If  he  got  8t  for 
Ij  job,  what  did  he  get  for  the  other? 


Joe  had  1 1 hens.  One  morning  only  5 hens  were  in 

henhouse.  How  many  hens  had  got  away? 

[4u>ur/ma/n^^<rn&f) 

7.  We  cut  6 inches  off  a board  16  inches  long.  How 
ch  of  the  long  board  did  that  leave?  v 
J.  The  picture  shows  .//  animals.  .2.  are 
jilted.  How  many  more  are  there  to  ] 

Tell  why  you  subtracted  in  each  problem. 
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Differentiations  and  Extensions 

1.  All  pupils.  Supplement  rows  3 and  6 by  in- 
luding  exercises  involving  other  A.  and  S.  facts. 

2.  See  if  more  capable  children  can  discover  that 
up  2”  and  “down  2”  helpers  can  also  be  used  in 
inding  hard  fact  sums. 

For  example,  for  the  hard  fact  6 + 5 = ?,  the 
wo  facts  6+3  = 9 and  4+5  = 9 could  be  used. 
|n  going  “up  2”  from  9,  the  sum,  1 1,  for  the  hard 
act  would  be  obtained.  Similarly,  for  the  hard 
act  5 + 3 = ?,  the  two  facts  5 + 5 = 10  and  7 + 3 = 
,0  could  be  used.  In  going  “down  2”  from  10,  the 
um,  8,  would  be  obtained. 


Ex.  1-8:  Written  work. 

Bottom  of  page:  Oral  work.  Have  children  dis- 
cuss why  they  subtracted  in  each  problem.  For 
this  work  they  should  refer  to  the  generalizations 
at  the  top  of  the  page. 

Differentiations  and  Extensions 

1 . Let  slower  learners  draw  moving  pictures  (see 
pages  18  and  19,  pupil’s  book)  or  dot  pictures  for 
any  problems  on  page  73  which  they  missed. 

2.  Have  more  capable  children  use  ideas  listed 
below  as  basis  for  writing  original  subtraction  prob- 
lems. These  children  may  read  their  problems  to 
the  rest  of  the  class  for  solution  and  for  identifica- 
tion of  the  subtraction  idea  involved. 

For  number-left  problems: 

a.  5 out  of  10  pennies  lost  through  a hole  in  a pocket 

b.  3 old  roses  taken  from  a bowl  of  1 1 roses 

c.  2 apple  trees  cut  down  in  a group  of  10  apple 
trees 

For  number-gone  problems: 

d.  Only  4 of  10  rocks  left  uncovered  by  a wave 

e.  Only  3 of  9 fishing  worms  still  in  a can 

f.  6^  of  10^  left  after  buying  a tablet 

For  other-part  problems: 

g.  All  but  2 of  7 children  came  to  a party  dressed 
in  costumes 

h.  3 of  8 trees  bear  fruit;  the  others  are  for  shade 

i.  6 of  1 1 people  came  in  a car ; the  others  walked 

3.  Pupils  should  also  receive  practice  in  identi- 
fying the  three  different  kinds  of  subtraction  prob- 
lems presented  in  this  lesson.  The  problems 
written  by  the  children  for  2 above  may  be  pre- 
sented in  scrambled  fashion  and  pupils  asked  to 
tell  the  kind  of  problem  illustrated  by  each. 
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Finding  Like-Names  for  Croups 

Help  in  prohleiii-solving  [O] 

You  can  put  together  and  take  apart  groups  only  if  the 

things  are  alike  in  some  way. 

The  picture  shows  horses  and  -2-  hons.  In  all, 
there  are  6 what? 

The  horses  and  lions  are  alike  if  you  think  of  them  as 
animals.  The  picture  shows  4 animals  and  -2-  animals. 
4 animals  + 2 animals  = 6 animals. 

6 animals  - 4 animals  = 2 animals. 


Make  subtraction  stories  for  Ex.  8 to  12  after  giving 
the  groups  hke-names.  The  story  for  Ex.  8 is 

1 1 people  - 4 people  = 7 people. 

8.  Eleven  people  went  together  to  the  circus.  Four 
of  them  were  men. 

9.  Ten  children  are  playing  a game.  Three  of  them 
are  hoys./odMimy-JcAMu^=  7cAil;Ueo^. 

10.  Ten  flowers  are  in  a bowl.  Six  of  them  are  roses,  v 

/O-^Soweid  - (i>.^£cru^eA/>  = 

11.  I saw  eleven  buildings.  Three  of  them  were  barns,  v 

12.  Tuesday  morning  Margaret  had  a dime.  After 
lunch  on  Tuesday  she  had  a nickel  left. /oi- st 

When  numbers  stand  for  groups  of  things 
which  are  alike  in  some  way,  they  are  called 
like-numbers.  Only  like-numbers  can  be  added 
or  subtracted. 


In  Ex.  1 to  3,  change  the  names  for  the  groups,  so  you 
can  put  together  or  take  apart  groups  which  are  alike. 

1.  6 boys  and  2 girls^  2.  7 cats  and  3 dogSv 

7 (Mvomci£)  7-3  a/ni/Mili!)  = /Oa/nimii£i. 

3.  5 potatoes  and  4 carrots  v 

S/ve^etaMe<)  i-  ‘7/i>efeta.^£e^  — 

In  Ex.  4 to  7 think  of  names  for  the  groups  and  tell 
the  addition  stories.  An  addition  story  for  Ex.  4 is 
6 toys  + 3 toys  = 9 toys. 

4.  Joe  has  6 games  and  3 tops. 

5.  On  a fence  there  were  4 crows  and  6 robins .y 

a/nd/ToM^da  - /oJi/idA. 

6.  At  a party  were  4 boys  and  5 girls,  y 

ifcAitdtM^  a/nd'  S C/hiidtt/n/  = <7 cAi£die/n/. 

7.  On  the  farm  are  4 horses  and  3 cows.v 

^ a/nX^n^a£a  ct/ytd/  3 a/ndmCLtd  ^ 


Making  a 10 

IW] 

Copy  these  examples  and  write  the  sums.  If  you 


need  to  do 
page  68. 

so,  use 

dot  pictures  and  make 

a ten 

as  on 

a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  9 

5 

8 

7 

8 

3 

4 

2 

80 

+ 9 

+ 7 

+ 3 

+ 6 

+ 5 

+ 9 

+ 8 

+ 9 

+ 80 

/9 

n 

// 

/J 

/3 

/2 

/2 

// 

2.  7 

4 

7 

9 

6 

8 

9 

7 

60 

+ 5 

+ 7 

+ 7 

+ 8 

+ 8 

+ 7 

+ 4 

+ 9 

+ 90 

n 

// 

/¥ 

/7 

/4^ 

/s 

/3 

/G 

/St 

74 
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Teaching  Pages  74  and  75 

Pupil’s  Objectives:  {a)  To  develop  the  ability 
to  add  or  subtract  like-things ; (6)  to  review  adding 
numbers  by  making  a group  of  10. 

New  Words:  page  74,  apart',  page  75,  eleven, 
Tuesday 

Book  Lesson.  Ex.  1-12:  Oral  work.  Rows 
1 and  2 (page  75,  bottom):  Written  work. 

Differentiations  and  Extensions.  Present  ex- 
ercises such  as  those  in  the  next  column. 


From  specific  to  general  classification: 

a.  1 carrot  + 1 onion  + 1 potato  = 3 _?  _ 
h.  1 mackerel  + 2 haddock  + 2 cod  = 5 _?  _ 

c.  2 collies  + 1 spaniel +1  boxer  = 4 _?  _ 

d.  1 orange  + 1 grapefruit  + 1 apple  = 3 _?  _ 

e.  2 buttercups  + 2 daisies  + 3 asters  = 7 _?  _ 

/.  2 oaks  + 2 maples  + 2 elms  = 6 _?  _ 

From  general  to  specific  classification: 

a.  10  dishes  may  be  3 plates  + _?  _ saucers. 

b.  8 workers  may  be  4 firemen  + _?  _ policemen. 

c.  9 boats  may  be  7 sailboats  + _?-  rowboats. 

d.  6 buildings  may  be  4 houses  + _?  _ stores. 
e:  7 birds  may  be  2 robins  + _?  _ bluebirds. 

/.  5 balls  may  be  3 baseballs  + _?  _ footballs. 
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ii  11 -Jt 


2 tens  and  9 ones 
4 ones 

2 tens  and  5 ones, 
or  25 


I Working  in  the  Number  Corner 

I Higher-decade  S.;  no  borrowing  [O] 

1.  Before  Joe  took  4 rings,  there  were  10  on  the  first 
Jtick,  10  on  the  second,  and  9 on  the  third,  or  29  in  all. 
Tell  ways  to  find  how  many  rings  are  left  on  the  sticks. 

: 2.  You  can  count  the  tens  and  ones  in  the  picture  to 
ind  how  many  are  left.  Do  this. 

Certo^t-d-  /0.d  a/nd^/'^ 

j 3.  You  can  use  the  §-picture  in  box  A.  Tell  how. ^ 


4.  You  can  use  tens  and  ones.  In  box  B,  9 ones  take 
away  4 ones  leaves  5 ones.  How  many  tens  are  left?  2 
' 5.  You  can  subtract  with  figures.  To  subtract  in  box  C, 
first  look  at  the  ones,  9 and  4,  and  think,  “5.”  Write 
in  one’s  place.  Then  look  at  the  2 tens  and  write 

down 


6.  One  day  there  were  two 
sticks  with  10  rings  on  one  and 
Sontheother,  or  ISinall.  Miss 
Wells  covered  7 rings.  How 
many  rings  could  then  be  seen?  // 

7.  You  can  find  the  answer 
in  box  D.  Cover  7 ones. 

8.  How  do  you  finish  Ex.  E ? 

9.  Tell  how  to  subtract  in  F.  v 

(Cid^  <^.s) 


D 

E 

F 

1 11 

1 ten  and  8 ones 

18 

- 7 ones 

/Xmu  and  / oru/  , 

// 

or  -IL 

10.  Use  the  ®-picture  in  box  G to  find  the  answer 
for  37  - 5. 3Z 

11.  Find  37  - 5 = ? by  finishing  box  H. 

12.  Tell  how  to  subtract  in  box  I.  (ad-^(3^.5) 


G 

H 

I 

3^^  and  _7-  ones 

37 

ill  11 -1 

— 5 onM 

-5 

and  z , 

32 

or  32. 

13.  Which  way  is  shortest — box  G,  H,  or  1?  I 

[WJ 


Copy  and  finish  Ex.  14  to  17  in  the  three  ways.v. 

G,  H,  qavgL'  I.) 

14.  14-3//  15.  26- 5Z/  16.  m-W  17.  37-437 


•76 


•77' 


Teaching  Pages  76  and  77 

Pupil’s  Objective:  To  study  the  rationale  (logi- 
:al  mathematical  principles)  of  higher-decade  sub- 
xaction  (no  borrowing). 

i Background.  Pages  76-81,  a unit  on  higher- 
(iecade  subtraction,  parallel  almost  exactly  the  cor- 
•esponding  unit  for  higher-decade  addition  recently 
[aught.  Pages  76  and  77  are  designed  to  teach  the 
logic  of  the  process  without  encouraging  children 
;o  formulate  and  practice  a thought-process  for  ob- 
;aining  remainders  immediately.  The  subsequent 
pages  afford  adequate  practice. 


Pre-book  Lesson 

1 . Consider  a situation  wherein  this  type  of  ex- 
ample is  used: 

Thirty-four  children  in  a class  were  painting  pic- 
tures. Three  children  had  not  finished  their  pictures. 
How  many  paintings  were  done? 

2.  Help  children  discover  how  to  subtract  3 
from  34  using  a pocket  chart.  Keep  written 
records  on  the  board  (see  a,  b,  and  c below)  while 
children  make  records  at  their  desks. 

a.  Use  a 0 -picture  { 0 (j)  0 l-fH~  ) and  cross 
off  three  ones. 
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b.  Use  words  “tens”  and  “ones”  as  below. 

3 tens  and  4 ones 

3 ones 

3 tens  and  1 one,  or  31 

c.  Use  figures  as  below. 

34 
- 3 
31 

Emphasize  the  fact  that  ones  must  always  be 
subtracted  first  and  reiterate  it  at  appropriate 
intervals. 

3.  Suggest  other  situations,  such  as  the  follow- 
ing, and  work  out  with  0 -pictures,  words,  and 
figures.  Be  sure  no  borrowing  is  required. 

a.  36  scissors,  5 in  box.  Find  number  being  used. 

b.  24  crayons,  3 crayons  left.  Find  number  used. 

c.  48  pencils,  4 in  box.  Find  number  gone. 

d.  erasers,  3 in  box.  Find  number  used. 

e.  38  notebooks,  7 left.  Find  number  gone. 

Book  Lesson.  Ex.  1-13:  Oral  work.  Ex.  14- 
1 7:  Written  work. 


Differentiations  and  Extensions 

1.  Slower  learners.  For  checking  Ex.  14  to  17, 
use  inch-strips.  Cover  one  end  of  a 14-inch  strip 
with  a 3-inch  strip,  and  compare  the  result  with 
the  answer  obtained.  Demonstrate  to  class. 


(14-3)  I I I I I I I I m 


2.  More  capable  children.  These  children  may 
draw  representations  of  an  abacus,  crossing  out  the 
ones  subtracted,  as  required  in  Ex.  14  to  17.  The 
groups  being  considered  may  be  colored  for  quicker 
identification. 


(Cross  off  3 of  the  4 ones.) 


Subtraction  Families 

Higher-decade  S.;  no  borrowing  [O] 

Besides  the  addition  families,  there  are  subtraction 
famihes,  as  in  boxes  A and  B. 

1.  In  box  A,  what  is  taken  from  8 each  time?j- 

2.  To  take  5 from  18  think, 

5 from  8 is  3,  so  5 from  18  is  13. 

What  is  the  ten’s  figure  in  18?/  in  13?/ 

3.  To  take  5 from  28  think, 

5 from  8 is  3, 

so  5 from  28  is  -13. 

4.  Tell  how  to  think  to  find 
the  answers  for  38-5  and 
for  48  - 5.  ★ 

5.  The  examples  in  box  A are  part  of  the  8-5 

family.  Say  two  more  examples  in  this  family,  v 

ag-s-,  Jg-S;  gg-s;  9g-S 

6.  In  box  B,  what  is  subtracted  from  9 each  time?j 

7.  These  examples  are  part  of  the  9-3  family.  Say 

two  other  examples  in  the  same  family,  v 

Z ; 99~3;  59-3;  i,9-3;  79-3;  99 -J 

8.  To  take  3 from  29  think, 

3 from  9 is  6,  so  3 from  29  is 

9.  Find  and  say  all  the  remainders  in  box  B. 

10.  Ex.  a to  d below  are  parts  of  what  famihes? 

a.  ?>1-3  3¥;7-3  b.  2%  - 6ll;»-(r 

c.  45—4  ¥l;5-¥  d.  56  — 352;e>-3 

11.  TeU  how  to  find  remainders  for  Ex.  10  a to  d.v 

/ (^.  Ja/nnO  ¥a3t>ve/.) 

78 

Teaching  Pages  78  and  79 

Pupil’s  Objective:  To  learn  to  organize  higher- 
decade  subtraction  examples  into  families,  based 
on  the  simple  S.  facts. 

Background.  In  this  lesson,  the  class  will  or- 
ganize learning  around  relationships.  Remainders, 

★Answers  Not  on  Reproduced  Page  78 


A 

18 

-5 

73 

28 

-5 

23 

38 

-5 

33 

48 

-5 

¥3 

B 

29 

39 

19 

89 

-3 

-3 

-3 

-3 

2i> 

3(2 

g(2 

Allow  these  children  to  demonstrate  to  the  class 
some  examples  on  the  abacus. 

3.  All  children.  Continue  practice  with  number 
facts  for  11,  and  also  review  other  facts. 


4.  To  take  5 from  38  think, 

5 from  8 is  3,  so  5 from  38  is  33. 
To  take  5 from  48  think, 

5 from  8 is  3,  so  5 from  48  is  43. 
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12.  Write  three  examples  that  are  parts  of 


[W) 


I a.  the  8-3  family;  v 
.duA^a^-./S-S;  2^-3;38-3,jii>. 


b.  the  7-6  family,  v 
MAua6’/7-6>;  27-6>',  37-G,££o. 


I Why  is  23-2  part  of  the  3-2  subtraction 
IX.  13  is  part  of  what  family?  v Ex.  I 


X.  15?\.Ex.  16? , 


3.  53-25^2  14.  39 


<7-3  &>-!  5-3 

15.  46-2  4^^  16.  75-3  72 


Copy  and  write  remainders  for  these  examples.  For 
ix.  17a  think,  “7  less  2 is  5,  so  37  less  2 is  35.” 

abcdefgh 


L7.  37 

58 

66 

67 

19 

49 

28 

65<t 

-2 

-4 

-4 

-3 

-2 

-2 

-4 

-2<t 

35 

~S¥ 

(1¥ 

n 

¥7 

IS 

13<t 

!L8.  38 

79 

49 

42 

44 

37 

19 

57<t 

-2 

-6 

-7 

-1 

-2 

-5 

-8 

-4<t 

311 

73 

¥2 

¥/ 

¥2 

32 

"77 

53<t 

19.  55 

16 

48 

19 

96 

68 

18 

52i 

1.  -3 

-2 

-3 

-6 

-5 

-6 

-6 

-U 

SI 

/¥ 

¥5 

/3 

¥/ 

11 

72 

s/fl 

20.  36 

59 

88 

69 

56 

23 

97 

48(t 

-2 

-3 

-2 

-4 

-3 

-2 

-2 

-5(f 

S6> 

8<o 

15 

53 

“27 

¥5 

¥3^ 

j (ao  A/ 

I 21.  The  ribbon  that  Mrs.  Cox  wanted  cost  48^  at  one 


',itore  and  6^  less  at  another  store.  How  much  did  it  cost 
jt  the  second  store?  ¥2^ 

H 22.  Mrs.  Smith  bought  15  yards  of  ribbon  and  used 
^ yards  on  a hat.  How  many  yards  were  left?  /2 


I 23.  One  part  of  38  is  5.  What  is  the  other  part? 
Do  not  copy.  Just  write  answers  for  these: 


24.  46  - 3 = 4C?  25.  89  - 8 = 12/  26.  74  - 2 = 72 

2/.  $0(^(PiiffHH- ; 2J.  0im 
27.  Draw  ^-pictures  for  Ex.  21  and  22./,^ 
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2.  Continue  with  other  families.  Allow  children 
to  keep  at  their  desks  written  records  of  at  least  one 
family  (such  as  29  — 5,  49  — 5,  19  — 5),  showing 
pictures  of  objects,  0 -pictures,  tens  and  ones,  and 
figures. 

a.  Objects  and  simple  drawings  may  be  mounted 
in  groups  of  ten. 

b. 0  -pictures: 

00  1 1 1 l-hifft  and  cross  out  5 

Ip $00  IIIIHttt  and  cross  out  5 
0 1 1 1 1'hHii'  and  cross  out  5 

c.  Words  for  tens  and  ones: 

2 tens  and  9 ones 

3 5 ones 

2 tens  and  4 ones,  or  24 


d.  Figures: 

29 

49 

19 

- 5 

- 5 

- 5 

24 

44 

14 

Book  Lesson 

Ex.  1-11:  Oral  work. 

Ex.  12-27:  Written  work.  More  capable  chil- 
dren may  proceed  independently  after  directions 
are  reviewed. 

Slower  learners  may  need  more  help.  Take  one 
direction  at  a time  and  help  these  children  build 
and  identify  families. 


')r  differences,  for  many  examples,  such  as  24  — 3, 
!?4  — 3,  54  — 3,  are  to  be  found,  for  a time,  by 
irst  identifying  the  subtraction  family  (4  — 3). 
Eventually,  the  children  will  develop  the  ability  to 
chink  the  answers,  and  only  the  answers,  in  higher- 
decade  subtraction. 

I; 

] Pre-book  Lesson 

I 1.  Pupils  may  use  a pocket-chart,  calculating 
blocks,  or  stacks  of  cardboard  circles  to  demon- 
strate the  following: 

7 17  37  57 

ft  ILi  Zl4  ZlA  Zli 

Ask  what  similarities  they  note  in  this  family. 


Differentiations  and  Extensions 

1.  More  capable  children  may  demonstrate  some 
families  on  an  abacus. 

2.  Slower  learners  may  demonstrate  the  same 
families  with  calculating  blocks. 

3.  All  children  may  complete  the  chart  of  “mark- 
down” sales  below.  Encourage  them  to  express 
answers  only,  but  allow  them  to  refer  to  families. 


if  necessary. 

Price  of  Article 

Marked  Down 

Sale  Price 

26<t: 

2^ 

p 

35^ 

4^ 

p 

58^ 

H 

p 

19^ 

H 

p 

47^ 

6^ 

p 

1.  Tom  and  his  father  together  filled  18  baskets  of 
apples.  Tom  filled  6 baskets,  so  his  father  filled  how 
many?  18  - 6 = ? 

For  18  - 6 = ? you  can  think, 

8 take  away  6 is  2,  so  18  take  away  6 is  72-. 


It  is  quicker  just  to  look  at  18—6  dsid  think,  “12.” 
Why  can  you  do  /r^ 

Find  remainders  the  quick  way  for  Ex.  2 to  6. 


2.  28 

3. 

29 

4.  46 

5.  74 

6. 

37i 

-6 

-2 

-3 

-2 

-5<t 

72 

27 

93 

72 

Use  folded  paper. 

Work  the  new,  quick  way. 

a 

b 

C 

d e 

f 

g 

h 

7.  98 

69 

75 

56  37 

46 

17 

m 

-3 

-6 

-2 

-2  -4 

-3 

-5 

-5<^ 

95- 

i>3 

7J 

S9  33 

93 

72 

7^7 

8.  45 

76 

24 

57  63 

39 

36 

37(f 

-3 

-5 

-2 

-6  -2 

-4 

-4 

-4i 

91 

7/ 

22 

5/  G! 

35 

32 

33^ 

© Extra  Practice. 

Work  Sets  13  and  14. 

Rows  7-8:  Written  work.  More  capable  childrei 
may  proceed  with  written  work  independently. 

Slower  learners  may  first  do  some  of  the  row: 
orally.  Encourage  them  to  give  the  answers  im 
mediately,  but  allow  them  to  refer  to  family  group: 
if  they  encounter  difficulty. 

Differentiations  and  Extensions. 

1.  Once  pupils  have  adopted  the  new  direc 
thought  pattern  for  thinking  remainders  for  higher- 
decade  subtraction  examples  involving  no  bor- 
rowing, they  should  use  the  skill  in  a realistic  way 
One  method  of  accomplishing  this  is  to  inaugurate 
a “sale”  for  the  classroom  store.  The  sale  price 
could  be  established  as  4^  less  than  the  regular 
price.  If  the  teacher  sees  to  it  that  all  of  the  items 
on  sale  are  those  with  a regular  price  having  a 
cent’s  place  of  5^  or  more,  a whole  set  of  higher- 
decade  subtraction  examples  immediately  becomes 
available.  Moreover,  children,  in  making  a pur^ 
chase,  will  have  to  think  and  say  the  sale  price 
rather  than  work  it  out  and  present  it  as  written 
practice. 

2.  All  children.  Extra  Practice  Sets  13  and  14 

may  be  done  with  a time  limit  to  ascertain  how 
many  correct  examples  each  child  can  do  in  a specif 
fied  amount  of  time.  The  results  may  help  to  indij 
cate  which  pupils  are  and  which  are  not  arriving  at 
an  immediate  response.  Allowance  should  be  made 
for  physical  deficiencies  and  other  factors  that  may 
affect  the  time  needed  to  work  the  examples. 


80 

Teaching  Page  80 

Pupil’s  Objective:  To  learn  to  use  a short  way 
of  thinking  higher-decade  remainders. 

New  Word:  filled 

Book  Lesson 

Ex.  1-6:  Oral  work.  For  Ex.  1,  children  may 
count  the  number  of  words  (13)  needed  for  thinking 
or  saying  the  example  the  long  way  in  line  5,  and 
the  number  of  words  (1)  needed  for  completing  it 
the  short  way  in  line  6.  Lead  pupils  to  realize  that 
much  time  is  saved  by  using  the  quick  way. 


Sets  13  and  14.  Higher-decade  S.  without  borrowing 


a 

b 

c 

d 

e 

f 

g 

h 1 

1.  18 

19 

29 

38 

27 

45 

76 

59I 

- 3 

- 7 

- 4 

- 5 

- 3 

- 4 

- 3 

- H 

15 

12 

25 

33 

24 

41 

73 

56jZ' 

2.  68 

77 

25 

56 

95 

67 

38 

29I 

- 2 

- 5 

- 2 

- 4 

- 3 

- 4 

- 6 

-2i 

66 

72 

23 

52 

92 

63 

32 

270 

1.  86 

78 

59 

87 

84 

69 

34 

t 

860 

- 2 

- 4 

- 5 

- 2 

- 3 

- 6 

- 2 

- 5/ 

84 

74 

54 

85 

81 

63 

32 

810 

2.  77 

58 

89 

73 

77 

45 

34 

290 

- 1 

- 7 

- 8 

- 1 

- 6 

- 1 

- 1 

zJi 

76 

51 

81 

72 

71 

44 

33 

280 

100 


I Teaching  Page  81 

Pupil’s  Objectives:  To  gain  (a)  written  prac- 
'ice  in  recently  taught  addition  and  subtraction 
'^kills;  (b)  oral  practice  with  n on  A.  and  S.  facts, 
ispecially  those  for  11. 

Book  Lesson.  Rows  1-4  (top):  Written  work. 
^x.  1-9  (bottom):  Oral  work. 

Differentiations  and  Extensions 

1.  Examine  written  work  for  evidences  of 
a)  weakness  in  knowledge  of  facts;  {b)  weakness 
n computation;  (c)  confusion  in  using  combined 
iddition  and  subtraction  practice, 
j Supply  group  or  individual  instruction  as  needed. 
3e  sure,  too,  in  offering  additional  activities,  that 
j^ou  consider  the  needs  of  the  more  capable  child. 
;f  he  seems  to  have  grasped  all  the  arithmetic  so 
{ar  presented,  devise  activities  which  will  allow 
lim  to  refine  and  enrich  his  learning.  Refer  to  the 
bibliography  at  the  back  of  this  Manual  for  reading 
lources  that  may  be  useful  for  this  purpose, 
j 2.  Have  children  re-examine  the  work  at  the 
Ipottom  of  page  81  to  determine  in  each  case  if  n 
i 'epresents  one  of  the  parts  or  the  complete  group, 

I n (complete  group)  3 (part) 

: — 9 (part)  T n (part) 

2 (part)  1 1 (complete  group) 


Adding  and  Subtracting 


[W] 


Write  answers  on  folded  paper.  Watch  the  signs! 


a 

b 

c 

d 

e 

f 

g 

b 

1.  3 

79 

45 

17 

19 

6 

58^ 

89<t 

+ 65 

-6 

+4 

-6 

-9 

+ 32 

-6i 

-7<t 

i>S 

“77 

W 

/O 

38 

~J2J 

82* 

2.  84 

4 

28 

49 

50 

75 

45i 

3H 

-3 

+ 33 

-5 

-5 

+ 9 

-3 

+ 3(^ 

-3<t 

8! 

31 

23 

s? 

72 

¥8i 

3S2 

3.  19 

3 

17 

46 

32 

18 

59<t 

-3 

+ 26 

-5 

-4 

+ 7 

-2 

-li 

-2^ 

2? 

~7J 

¥2 

39 

/O't- 

+7? 

4.  17 

5 

69 

12 

3 

43 

H 

4t 

-4 

+ 82 

-4 

4 

2 

4 

~13 

T7 

+ 3 

+ 6 

+ 2 

+ 7^ 

+ 5t 

/9 

// 

¥9 

//^ 

/l<2 

What  Is  n?  No  Pencils,  Please! 


[01 

First  say  the  facts  by  rows.  Then  say  the  facts  in 
column  a;  in  column  b;  in  column  c. 

a b c 


1. 

n - 9 = 2 

n - 8 = 2 

3+  n = 11 

2. 

5+  n=  11 

11  - 4 = n 

5+  3 = n 

3. 

11  - n = 8 

n+  2 = 11 

1 1 take  away  n = 

3 

4. 

7 

n and  4=11 

5 and  n = 9 

n - 2 = 9 

5. 

2+  9 = n 

11  - i = 4 

7 

10  take  away  n = 

3 

6. 

6 and  n = 1 1 

n + 6 = 10 

11  - 5 = n 

Just  say  the  answers  for  these  examples: 

7.  2 + 3 + 5=/^  8.  12  + 3 + 3=/<f  9.  49-6=43 


81 


NOTES 


j 


101 


How  Do  We  Tell  Time? 

[OJ 

1.  Clock  A shows  it  is  now  1 o’clock. 
At  1 o’clock,  where  does  the  short  hand 
point  Where  does  the  long  hand  point 

2.  Ann’s  birthday  party  will  begin  at 
2 o’clock.  At  that  time,  where  will  the 
short  hand  point  Will  the  long  hand 
again  point  to  \T^ 

3.  On  clock  B,  the  arrows  show  the 
way  the  hands  move.  Move  your  finger 
around  clock  C the  way  the  arrows  go. 

Then  move  it  aroimd  D.  , „ „ 

jo'ucch 

4.  Tell  the  time  on  clock  Where 
does  the  short  hand  point  Why  is  the 
short  hand  called  the  hour  handBi^Wz^^W- 

5.  The  long  hand  on  the  clock  is  called 
the  minute  hand.  How  far  around  the 

clock  does  it  move  in  one  hour?^<^,2^.-^<^w|<' 

6.  Tell  the  time  on  clock  on  clock  \^./o 

Where  will  the  long  hand  and  the  short  hand  be  when 
the  time  is 


7.  6 o’clock? 
I.Aj2;j.A.  (> 

8.  8 o’clock? 

I A.  n;^.A.8 


9.  11  o’clock? 
/2 ; Jv.  // 
10.  9 o’clock? 
AA./2;2i.A.^ 


11.  7 o’clock? 
AJu-  /2‘,  A.  7 

12.  3 o’clock? 
/ A.I2;^.A.3 


The  short  hand  shows  the  hour. 

The  long  hand  is  the  minute  hand.  It  moves 
from  12,  minute  by  minute,  around  to  12  again. 


When  the  minute  hand  reaches  6,  it  has 
moved  half  way  aroimd  the  clock.  So  we 
say  the  time  is  half  past  an  hour. 

13.  Clock  E shows  half  past  what  hour?7 

14.  Tell  the  time  on  clock  F.^  Where  is 
the  long  hand?-i  The  short  hand  has  moved 
past  -A... 

15.  Tell  about  the  time  and  the  hands 
on  clock  G;  on  clock  lA.S0.)Juj^-p(i3t‘2;AA.i>; 

Where  will  the  long  hand  and  the  short 
hand  be  when  the  time  is 

18.  h^  past  11? 

19.  half  past  3? 

yi.  A (n'f  A.  ^04^3 

On  clock  I,  the  long  hand  has  moved  a 
quarter,  or  one  fourth,  of  the  way  around 
the  clock.  The  time  is  quarter  past  8. 

50.  Tell  about  the  time 


16. 

17.  half  past  6? 

A,  A.  A.  ^11X1^2 


Look  at  clock  L.  This  clock 
shows  quarter  before  2.  The 
hour  hand  is  just  before  -2.. 

What  does  quarter  before  mean?,^Wz«^<^ 
21.  Tell  about  the  time  on  clock  M.v 


In  one  day,  the  hour  hand  goes  around 
the  clock  .1  - times. 

12  hours  and  12  hours  = J-JA  hours. 


24  hours  (hr.)  = 1 day  (da.) 


82- 


83 


Teaching  Pages  82  and  83 

Pupil’s  Objective:  To  learn  how  to  tell  time  by 
hour,  half-hour,  and  quarter-hour  intervals. 

Background.  Because  the  ability  to  tell  time  is 
so  important,  it  is  necessary  to  distinguish  children 
who  have  already  developed  the  skill,  those  who 
have  some  understanding  but  need  more  practice, 
and  those  who  need  initial  instruction.  The  im- 
mediate applicability  of  this  skill  should  have  great 
appeal. 

Teacher’s  Preparation.  If  possible,  have  one 
or  more  discarded  clocks,  the  hands  of  which  may 
be  turned.  Also,  have  commercial  or  handmade 
cardboard  clocks  or  materials  to  make  them. 


New  Words:  page  82,  pointy  arrows^  page  83, 
quarter 

Book  Lesson.  Oral  work.  Use  real  or  card- 
board clocks  in  conjunction  with  pictures  and  ques- 
tions in  the  pupil’s  book. 

Differentiations  and  Extensions 

1.  If  any  doubts  remain  as  to  which  children 
need  further  practice,  a quick  written  exercise  may 
be  used  wherein  children  write  the  time  as  shown 
on  a clock  manipulated  by  the  teacher. 

2.  Slower  learners  may  profit  from  making  indi- 
vidual cardboard  clocks.  They  may  also  draw 
sketches  similar  to  those  shown  at  the  top  of  the 
first  column  on  the  next  page.  If  desired,  they 
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.nay  make  a brief  record  of  the  activities  they  en- 
gage in  habitually  at  certain  times  of  day. 


Nine  o’clock 


Quarter  past  nine 


Half  past  nine 


Quarter  before  ten 


I 3.  More  capable  children  may  investigate  and  re- 
port on  any  of  the  following  topics: 

a.  Importance  of  exact  time  in  certain  occupations, 
)Uch  as  railroad,  radio,  television,  sports  events,  and 
pooking 

! b.  Other  methods  of  telling  time,  such  as  using  an 
aourglass,  sundial,  or  the  like 

j c.  Kinds  of  clocks  and  watches  known,  such  as 
pandfather’s  clock,  stop  watch,  electric  clock,  oven 
clock,  radio-alarm  clock,  24-hour  clock,  etc. 

! d.  Budgeting  time  to  provide  for  school,  play,  eating, 
pelping  at  home,  and  resting 


Teaching  Pages  84,  85,  and  86 

^ Pupil’s  Objectives:  {a)  To  use  a number  line 
'ruler)  to  identify  and  start  learning  the  A.  and  S. 
facts  for  12;  (6)  to  review  the  term  doubles  as 
applied  to  A.  and  S.  facts,  and  the  peculiarity  of 
idoubles  in  having  but  two  parts  in  their  whole 
Tories;  (c)  to  learn  the  meaning  and  use  of  the 
lechnical  terms  minus  and  plus. 


Your  Ruler  Shows  Parts  of  12 

[O] 

The  edge  of  your  ruler  is  a line.  It  has  12  spaces, 
called  “inches.”  12  inches  = 1 foot. 

The  line  at  the  left  has  12  spaces,  too.  Use  this 
line  or  your  ruler  to  find  the  parts  of  12. 

For  Ex.  1,  put  your  finger  at  the  end  of  9 spaces 
and  then  count  along  the  edge  (to  the  right)  the 
spaces  needed  to  get  to  the  end  of  12.  How  many? 

12  spaces  = 9 spaces  + 3 spaces,  or  12  = 9 + 3. 


Work  Ex.  2 to  7 the  same  way. 


12  = 9 + 

J. 

4. 

12  = 

12  = 8 + 

A. 

5. 

12  = 

12  = 7 + 

6. 

12  = 

7.  12  = 3 + 


6+  .C>. 
5+  -7. 
4+  X. 


8.  On  your  ruler  or  on  the  line  at  the  left, 
show  that  12-4  = 8.  Count  4 down  (to  the  left) 
from  12. 


9.  Count  to  find  12 -5;  7 12-3;^  12-6.6 


IW) 

Copy  ^d  finish  the  examples  in  rows  10  and  11. 
Use  a ruler  or  the  line,  if  you  need  to. 


a 

h 

c 

d 

e 

f 

g 

10.  5 

12 

8 

12 

12 

6 

+ n7 

-3 

+ n¥ 

+ 9 

-4 

-f  n6 

12 

n9 

12 

ni” 

12 

11^“ 

l2 

11.  12 

n7 

n¥ 

12 

9 

12 

12 

+ 5 

+ 8 

-5 

-|-  ii3 

zA 

-8 

n3 

12 

12 

n7 

l2 

n6 

n¥ 

■84 


Teacher’s  Preparation.  Have  on  hand  card- 
board inch-strips  and,  if  possible,  empty  boxes, 
partitioned  for  12,  such  as  egg  boxes. 

New  Words:  page  84,  edge,  spaces 


Background.  On  page  84  the  facts  for  12  are 
found  through  a study  of  their  “parts,”  this  time 
by  using  a ruler.  On  page  85  the  relationships  are 
Stressed  by  making  whole  stories,  and  the  separate 
A.  and  S.  facts  (seven  in  each  case)  are  written  in 
systematic  form.  Practice  on  the  new  facts  is 
given  on  page  86,  along  with  opportunities  to  use 
the  facts  in  horizontal  and  vertical  addition  with 
three  addends.  Exercises  both  oral  and  written 
and  in  horizontal  and  vertical  form  insure  ample 
practice. 

! 


Book  Lesson  (page  84) 

Ex.  1-9:  Oral  work.  If  children  have  in- 
dividual calculating  blocks  based  on  an  inch,  they 
may  use  them  along  with  their  rulers  or  with  the 
number  line  on  the  page.  Children  may  use  their 
“finger-inch”  to  help  them  find  missing  parts. 

Rows  10  and  11:  Written  work.  Allow  more 
capable  children  to  proceed  independently.  Slower 
learners  may  need  to  be  helped  (with  calculating 

{Continued  on  page  1 04,  second  column) 
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The  Facts  for  12 

[O] 

1.  The  picture  shows  the  fact,  6 + 6 = 12.  Cover  one 
group  of  ducks  and  finish  the  fact,  12  - 6 = ^ 

6 + 6 = 12  and  12-6=6  are  doubles. 

2.  Finish  the  facts:  a.  6 + 6 ='^^;  b.  12  - 6 = ^. 

How  many  facts  are  there  in  the  whole  story  about 

6,  6,  and  12?^ 

n ^ ^7/-jr=/2r.5-f7=/2;./2'J=.5^/2-.5--7 

3.  Copy  7 + 5 = 12  and  write  the  whole  story. 

4.  Copy  12  - 3 = 9 and  write  the  whole  story 

<P/V=/2; 

5.  Copy  8 + 4 = 12  and  write  the  whole  story 

6.  Write  the  other  part  of  12:  a.  if  8 is  one  part;-^ 
b.  if  5 is  one  part;/  c.  if  3 is  one  part./ 

7.  Seven  addition  facts  have  sums  of  12.  Write  them. 
Beside  each  fact,  show  the  sum  with  dots  by  making  a lO.Jt 

8.  Seven  subtraction  facts  start  with  12.^9^it^them, 

Write  these  facts  for  12  to  help  you  learn  them: 


3 

4 

5 

6 

7 

8 

9 

+ 9 

+ 8 

+ 7 

+ 6 

+ 5 

+ 4 

+3 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

9 

8 

7 

6 

5 

4 

3 

85- 


Oral  Practice 


Say  the  answers  by 

rows. 

then  by  columns. 

a 

b c 

d 

e 

f 

g 

h ! 

1.  12 

5 9 

11 

4 

7 

8 

-4 

+ 6 +3 

-6 

+ 8 

+ 4 

+ 4 

//  n 

5 

/z 

// 

n 

2.  4 

11  7 

12 

11 

5 

11 

±6 

zl  ±5 

-3 

£7 

±1 

/a 

s n 

/ 

+ 

n 

1 

m 3 

3.  3 

12  11 

6 

10 

11 

3 

10+ 

±9 

-7  -8 

+ 5 

zi 

±8 

-8+ 

a 

CT  3 

// 

+ 

7 

// 

2*  1 

4.  11 

10  8 

12 

6 

12 

2 

11+ 

-2 

-7  +3 

-9 

+ 6 

-5 

+ 9 

-5i 

9 

3 // 

3 

/2 

7 

// 

Gi 

Say  the  answer^  for  Ex.  5 to  16. 

5.  5+3+3=//  6. 

2+2+7=// 

7. 

4+  2+6=/^ 

8.  2+6+4=/2  9. 

2+7+3  =/2 

10. 

5+4+2=// 

11.  1 

12.  3 13. 

2 

14.  6 

15. 

3^ 

16.  U 

4 

5 

4 

1 

+ 7 

±2 

±1 

+ 5 

+ 5^ 

+8+ 

// 

JO 

// 

/2 

/Oi 

m 

17.  4 + 3 + 4 = 11, 

so 

3+4+4  = 

=// 

Why?, 

18.  8 + 2 = 

./.yur'/Ji 

The  sign  + is  called  the  plus  si^^.  For  4 + 
can  say  “4  and  2”  or  “4  plus  2.” 

The  sign  — is  called  the  minus  sign.  For  8 
we  can  say  “8  less  2”  or  “8  minus  2.” 

Now  read  rows  1 to  4,  using  “plus”  and  “minus”  for  j 
+ and  — . Say  the  answers. 
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lAr Answers  Not  on  Reproduced  Page  85' 

7.  3+9=  12  6+6=  12 


• • 

• 

• • • • • 

• 

4+  8 = 12 

7+  5 = 12 

• • • • • 

• • • • 

5+  7=  12 

8+  4=  12 

• 

• 

• 

• • • • • 

• 

9+  3 = 12 


blocks  and  with  rulers  or  other  objects)  to  assemble 
whole  stories  and  to  use  them  in  finding  answers 
for  the  written  exercises. 

Book  Lesson  (page  85).  Ex.  I and  2:  Oral 
work.  Ex.  3-8:  Written  work. 

New  Words:  page  86,  pins,  minus 

Book  Lesson  (page  86).  Oral  work. 

1.  Rows  1-4  may  be  varied  by  doing  them  with 
partners  or  in  small  groups  with  group  leaders. 

2.  For  Ex.  5-18  pupils  should  “prove”  the  sums 
or  explain  their  thinking  processes. 
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Differentiations  and  Extensions 

li  1.  Slower  learners  may  use  empty  egg  boxes, 
n which  they  put  cardboard  circles  or  buttons,  to 
llustrate  the  number  gone,  the  number  left,  the 
;i  )ther  part,  and  the  whole  story  idea, 
lii  2,  Additional  practice  for  learning  facts  may  be 
rieveloped  through  use  of  reckoners  (Manual, 
i)age  336)  by  matching  dot  pictures  and  study 
i :ards,  and  then  by  matching  answers  to  examples. 

3.  Try  to  get  pupils  to  use  the  terms  plus  and 
\ninus  (or  less)  instead  of  the  immature  and  and 
ake  away.  Accomplish  this  by  having  pupils  read 
^lets  of  exercises  from  time  to  time,  using  plus  and 
' ninus  for  the  signs  of  operation. 

Teaching  Page  87 

Pupil’s  Objectives:  (a)  To  show  knowledge  of 
kills  in  the  kinds  of  higher-decade  operations  that 
jiave  been  taught ; {b)  to  write  problems  from  pic- 
ured  number  situations. 

Background.  Your  pupils  will  now  be  con- 
ironted  by  a new  task,  the  writing  of  problems  from 
Pictured  situations.  This  is  an  important  ex- 
perience, because  in  life  they  will  often  have  to 
j :ope  with  actual  situations  rather  than  verbal 
l ;tatements,  and  they  must  be  able  to  decide  what 
'Process  will  produce  a solution, 
il 

I ,  Book  Lesson 

Rows  1-3  (top):  Written  work.  Progress  Test  7. 
^jrhe  types  of  errors  made,  rather  than  the  scores 
iipbtained,  are  significant  and  should  be  studied  for 
evidences  of  needed  reteaching  or  further  practice. 

' Ex.  1-5  (bottom):  Written  work.  Help  with 
he  first  exercise.  Allow  pupils  to  try  the  others. 
Move  about,  not  only  to  give  help,  but  also  to  note 
vhere  difficulties  arise  because  of  uncertainty 
about  the  meaning  of  addition  or  about  the  language 
:o  use. 

Differentiations  and  Extensions 

' 1.  More  capable  children  may  devise  pairs  of 

Pictures  like  those  shown  in  the  pupil’s  book.  Chil- 
: dren  should  draw  them  in  such  form  that  the  rest 
Df  the  class  may  see  them.  Then  they  may  call 
{Continued  on  page  106) 


Do  You  Know? 

Progress  Test  7 [W] 

Write  answers  on  folded  paper. 


a 

b 

c 

d 

e 

f 

g 

h 

1.  19 

10 

72 

79 

37 

2 

6S<t 

5(f 

-5 

+ 8 

+ 6 

-8 

-5 

+ 25 

-6<t 

+ 53^ 

/¥ 

IS 

n 

7/ 

32 

21 

627^ 

SSI 

2.  3 

38 

17 

2 

89 

18 

59(^ 

75i 

+ 84 

-6 

-7 

+ 27 

-4 

-3 

-6^ 

+41 

SI 

32 

10 

29 

ss 

/5 

531 

191 

3.  29 

78 

39 

3 

49 

5 

411 

-3 

-5 

-7 

+ 86 

-5 

+ 92 

-7i 

-4l 

26, 

13 

32 

S9 

49 

97 

S/1 

43I 

© Extra  Practice.  Work  Extra  Practice  Set  15. 


Problems  about  Pictures 

[W] 

Write  addition  problems  for  Ex.  1 to  5.  Then  find  the 
answer  for  each  of  the  problems, 


Mil  ' 

■ 

lillliilll 

m 

...J  1 

tins: 

s:s 

illpi 

V •»/  C'  C'  %-  1 

A- .4  -»■!  R-  ^ 

S 

SS 

LlJ 

Mary’s  Joan’s 


87 

★Answers  Not  on  Reproduced  Page  87 

Typical  problems  for  the  five  sets  of  pictures 
might  be  similar  to  the  following: 

1.  Mary  had  8 bells  and  Joan  gave  her  4 more. 
How  many  bells  did  Mary  have  then?  (12) 

2.  Mary  lit  9 candles  and  Joan  lit  3 candles. 
How  many  candles  were  lit  then?  (12) 

3.  Mary  had  \2<ji  and  Joan  had  6^.  How  much 
money  did  they  have  together?  (18^) 

4.  Joan  put  her  7 chicks  in  a pen  with  Mary’s  12 
chicks.  How  many  chicks  were  there  in  the  pen 
then?  (19) 

5.  Mary  grew  12  flowers  and  Joan  grew  4 
flowers.  How  many  flowers  in  all  did  the  girls 
grow?  (16) 
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upon  other  children  to  state  good  problems  and  to 
write  the  appropriate  number  stories. 

2.  As  needed,  use  Extra  Practice  Set  15. 


Set  15.  Mixed  higher-decade  A.  and  S. 

without  carrying  or  borrowing 


a 

b 

c 

d 

e 

f 

g 

h 

1.  64 

19 

42 

2 

26 

49 

5 

75 

+ 5 

- 5 

+ 2 

+ 16 

- 4 

- 3 

+ 33 

+ 4 

69 

14 

44 

18 

22 

46 

38 

79 

2.  46 

48 

45 

87 

39 

22 

15 

83 

+ 3 

- 6 

+ 2 

+ 2 

- 5 

+ 6 

- 2 

+ 4 

49 

42 

47 

89 

34 

28 

13 

87 

Teaching  Page  88 

Pupil’s  Objectives;  (a)  To  solve  addition  and 
subtraction  problems ; {h)  to  determine  whether  to 
add  or  to  subtract  through  using  the  basic  ideas 
that  adding  is  finding  how  many  in  the  total  and 
that  subtraction  is  finding  how  many  left  or  how 
many  gone  or  how  many  in  the  other  part. 

Pre-book  Lesson.  Review  quickly  the  meaning 
of  addition  and  the  three  meanings  of  subtraction 
taught  so  far  (see  {h)  under  “Pupil’s  Objectives” 
above). 

New  Words;  Thursday,  tablets 

Book  Lesson 

Ex.  1-7:  Written  work. 

Bottom  of  page:  Oral  work.  As  the  children  fol- 
low these  directions,  constantly  help  them  to  see 
that  the  important  thing  to  decide  is  whether  the 
size  of  the  total  group  is  wanted  or  whether  a group 
has  been  separated  and  they  are  to  find  what  is 
left,  what  is  gone,  or  what  the  other  part  is. 

In  Ex.  3,  watch  to  see  if  the  word  left  leads  pu- 
pils to  select  subtraction.  If  so,  this  indicates  the 
pupils  are  using  a superficial  procedure  for  solving 
problems. 

Differentiations  and  Extensions 

1.  If  slower  learners  are  not  yet  able  to  decide 
whether  to  add  or  subtract  in  problems,  they  should 
have  more  concrete  experiences  (e.g.,  actually  use 
tablets  for  Ex.  3 so  they  can  see  the  group  of  3 


Add  or  Subtract? 

A.  and  S.  problems  [W] 

Write  the  work  for  problems  1 to  7. 


1.  On  Thursday,  Mary  bought  candy  that  cost  3i,  5^, 
and  4^.  What  did  all  the  candy  cost  ?/2<^ 

2.  The  next  Thursday,  Mary  bought  candy  that  cost 
3(f,  6<t,  and  2i.  How  much  did  she  have  to  pay?//f^ 

3.  Susan  bought  3 tablets.  Then  there  were  21  tablets 
left.  How  many  were  there  at  first?  24^ 

4.  Dolls  that  were  sold  for  89^  were  put  on  sale  at  5^ 
less.  How  much  did  they  sell  for  thenP^f^)^ 

5.  Ninety-six  dolls  were  put  on  sale.  After  the  sale, 

3 were  left.  How  many  had  been  sold?  51? 

6.  Joe  gave  25^  to  pay  for  a book  costing  H.  How 
much  change  did  he  get  back? 2/ 

7.  On  a table  were  36  bottles  of  paint.  Four  bottles 
had  red  paint.  The  rest  had  blue  paint.  How  many 
bottles  of  blue  paint  were  on  the  table  ?J2 

[01 

Tell  why  you  added  or  subtracted  in  problems  1 to  7. 
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tablets  and  the  group  of  21  tablets  and  so  they  will 
realize  that  the  problem  asks  how  many  were  in 
the  two  groups  together.) 

2.  Let  more  capable  children  plan  dramatizations 
to  demonstrate  that  each  problem  involves  finding 
the  total  group  or  separating  a group  into  parts.  A 
dramatization  for  problem  1 might  involve  “Mary” 
buying  candy.  As  the  three  different  kinds  of 
candy  are  purchased,  the  proper  amount  of  play 
money  for  each  item  may  be  placed  on  the  counter. 
At  this  point,  lead  “Mary”  to  realize  that  the  three 
groups  of  money  must  be  combined  to  make  a 
single  large  group  of  12^,  and  that  this  putting  to- 
gether process  is  addition. 
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, Teaching  Page  89 

Pupil’s  Objective:  To  review  some  of  the  ideas 
and  skills  taught  in  the  chapter. 

Background.  You  may  wish  to  read  again  the 
““Learning  Outcomes”  on  page  73  in  this  Manual. 

[■ 

Pre-book  Lesson.  If  you  suspect  that  the 
/‘Learning  Outcomes”  for  the  chapter  have  not  been 
attained,  reread  with  the  class  the  generalizations 
that  are  in  dark  print  throughout  the  chapter, 
asking  for  specific  examples  as  illustrations  of 
meaning. 

Book  Lesson.  Written  work.  Progress  Test  8. 

Differentiations  and  Extensions 

1 . Have  pupils  encircle  on  their  papers  any  facts 
jnot  known  in  rows  1-4,  so  that  they  may  return  to 
them  for  study.  If  meaning  is  clear,  emphasis  may 
be  placed  upon  memorization. 

I 2.  Assign  Extra  Practice  Set  16  as  needed. 

Set  16.  Mixed  A.  and  S.  facts 

abcde  fgh  i 

L 8 12  6 7 12  9 11  Si  Mi 

+ 4 zJ.  ±1  ±A  ZlI  ±1  ±Ji  zlM 

12  3 11  11  5 12  5 12jzl  60 

i 12  12  3 11  11  4 9 30  120 

\:zl  ±1  ziA  zA  ±A  ±2  ±li 

7 4 12  3 7 12  11  110  90 


Do  You  Know? 

Progress  Test  8 [W] 

Write  answers  on  folded  paper. 


a 

b 

c 

d 

e 

f 

g 

h 

i 

1. 

11 

4 

3 

10 

12 

9 

8^ 

lU 

-3 

+ 7 

+ 9 

-8 

-5 

-4 

+ 5^ 

+ 3^ 

-50 

8 

// 

/2 

2 

7 

/7<^ 

2. 

7 

12 

8 

3 

11 

6 

li 

50 

+2 

-8 

+ 2 

+ 8 

-7 

+ 5 

+ 3^ 

+ 60 

9 

¥ 

/O 

// 

¥ 

// 

/2^ 

~7/2 

3. 

12 

10 

5 

11 

6 

12 

m 

120 

-6 

-7 

+ 7 

-6 

+4 

-9 

-6t 

-40 

(d 

3 

/2 

/o 

J 

/2^ 

4. 

12 

11 

4 

11 

12 

11 

m 

110 

-3 

-2 

+ 8 

-9 

-7 

-4 

+ 9<t 

-40 

-80 

9 

9 

/2 

2 

JT 

7 

//^ 

Write  answers  only  for  Ex.  5 to  14. 


5. 

1+3+7  = // 

8.  1 

9.  22 

10.  33 

11.  3 

6. 

2+  1+  9 = /2 

2 

3 

5 

1 

7. 

4+  3+4  = // 

+ 4 

+ 3 

+ 1 

+-5 

7 

29 

39 

12.  In  the  number  19,  what  does  the  1 stand  for?/zW 

13.  Do  you  add  or  subtract  to  find  how  many  gone?^ 

14.  How  many  facts  are  in  the  whole  story  about 

a.  6,  6,  and  12? 2 b.  3,  8,  and  11?^  c.  4,  6,  and  10? 4^ 

Write  numbers  for  these  ®-pictures: 

15.  16.  17.  ®®®iIll.SIJ7 

© Extra  Practice.  Work  Set  16. 
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NOTES 
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Can  You  Work  Problems? 

Problem  Test  2 

Write  the  work  for  Ex.  1 to  8. 

1.  To  make  a boat,  Joe,  Bill,  and  Jack  are  using  3 
big  boxes  and  8 small  boxes,  or  how  many  boxes  in  all?// 

2.  They  made  a sail  from  6 red  pieces  of  cloth,  1 
blue  piece,  and  4 white  pieces.  They  used  how  many 
pieces  of  cloth?// 

3.  Joe  and  Bill  together  sawed  18  boards.  Bill  sawed 
6 boards.  Joe  sawed  how  many  boards?/./ 

4.  Bill  brought  8 long  nails.  Jack  brought  21.  That 
made  how  many  long  nails  in  all ?/^ 

5.  For  rope.  Jack  spent  all  but  3^  of  his  360.  Jack 
spent  how  much  for  rope?Ji*^ 

6.  They  cut  the  rope  into  12  pieces.  How  many  pieces 
did  they  use  if  there  were  3 pieces  left?^ 

7.  The  picture  shows  the  stars  Bill  painted.  To  have 
12  stars,  how  many  stars  must  Joe  pamt}tp 

8.  The  boys  have  4 boxes  to  sit  on.  If  they  want  7 
boxes  in  all,  they  need  how  many  more  boxes  ?J 


Do  You  Understand? 

Test  of  Information  and  Meaning  2 

Copy  the  number  from  box  A that 

1.  means  “thirty-six.” 

2.  has  9 in  ten’s  place,  f'i 

3.  has  4 in  one’s  place. 

4.  has  only  1 ten.  /s 

5.  means  “8  tens.”^^? 

Copy  the  example  from 
box  B that 

6.  has  a sum  of  9.  ^ 

7.  has  a two-place  remainder. 

8.  has  only  two  facts  in  its  whole  story, 


A 

49 

15 

36 

79 

80 

93 

64 

51 

38 

32 

B 

26 

14 

49 

50  5 

+ 3 

-7 

-4 

+ 7 +4 

29 

7 

55 

57  ^ 

9.  is  in  the  9-4  family.  'I 

“4  ffA'  j .A'-  ' y;-.  -i 

time  shown  on  f /;■'  v:*  -7  ^ 

A'*,  I , v vV  ^ y’- 


Write  the  time 

Jiei£fAxU^/7- 

10.  clock  C.^  12.  clock  E. 

■'  I?*  i " f — ^ 

quarter  past  11. 

15.  Are  the  sums  for  Ex.  a to  c all  alike?  yed 

a.  4 + 3 + 5 /2  b.  5 + 3 + 4 /2  c.  3 + 5 + 4/2 


Write  the  number  that  has 

16.  5 tens  and  2 ones.  51  18.  1 one  and  7 tens.  7/ 

17.  3 tens  and  9 ones.  39  19.  5 ones  and  4 tens.  ¥S 
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Teaching  Pages  90,  91,  92,  and  93 

Pupil’s  Objective:  To  show  achievement  made 
as  the  result  of  studying  the  content  of  Chapter  2. 

Pre-book  Lesson.  You  may  have  the  children 
read  the  pages  silently  before  starting  work  so  that 
their  questions  about  procedure  may  be  answered. 

New  Words:  page  90,  cloth,  spent;  page  93, 
chapter 

Book  Lesson.  Administer  Problem  Test  2, 
Test  of  Information  and  Meaning  2,  Diagnostic 
Test  2,  and  Computation  Test  2 in  the  usual  way. 
The  oral  work  at  the  bottom  of  page  92  may  be 
used  to  give  a break  in  the  testing  program.  If 


desired.  Computation  Test  2 may  be  used  for 
practice  as  there  is  an  alternate  test  on  page  325  of 
this  Manual. 

Differentiations  and  Extensions 

1.  Allow  time  for  discussion  of  problems  and 
meanings.  Group  leaders  may  help  with  “Study 
Pages”  and  “Practice  Sets”  listed  for  Diagnostic 
Test  2 on  page  92. 

2.  Through  observation  or  discussion,  note  those 
who  “enjoy”  arithmetic  and  see  what  you  can  do 
to  increase  this  number. 

3.  Use  the  tables  shown  at  the  bottom  of  the 
next  page  to  find  per  cents  for  the  individual  record 
cards  which  were  recommended  and  described  on 
page  71  of  the  Manual. 
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Do  You  Make  Mistakes? 

Diagnostic  Test  2 

Write  answers  on  folded  paper. 


a 

b 

c 

d 

e 

Study 

Practice 

1. 

4 

12 

11 

8 

IH 

Pages 

Sets 

+ 7 

-7 

-6 

+ 4 

—n 

-15 

-rz 

—Ji 

70-71 

16 

2. 

12 

11 

6 

11 

-9 

-7 

+ 5 

-9 

+ 9^ 

84-85 

// 

~7 

-7Tt 

3. 

11 

52 

42 

23 

6U 

3 

4 

5 

1 

A<t 

63 

11,  12 

+ 2 

+ 2 

+ 2 

+ 4 

+ 3i 

~7S> 

Tzy 

4. 

43 

7 

35 

52 

5i 

+ 6 

+ 72 

+ 3 

+ 7 

+m 

58-62 

9,  10,  15 

-JF 

■37 

—m 

5. 

38 

46 

75 

99 

57i 

-6 

-5 

-3 

-2 

76-80 

13, 14, 15 

~3J 

-w 

~77 

~V7 

If  you  made  mistakes  in  any  row,  find  and  read  the 
Study  Pages  after  that  row.  Then  work  the  Practice  Sets 
for  that  row. 


I;  Oral  Practice 

See  how  quickly  you  can  give  answers  for  Ex.  1 to  9, 

j 1.  4 + 8 = 4.  15  + 4 = /f  7.  57  + 1 + 1 = 

' 2.  9 - 2 = 7 5.  26  - 3 = 25  8.  14  + 4 + 1 = /^ 

I 3.  7 + 3 = /<^  6.  43  - 1 = -^2  9.  42  + 3 + 3 = 

I 10.  Say  all  the  parts  of  10. 
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How  Well  Can  You  Figure? 

Compulation  Test  2 

You  will  take  a test  like  this  one  at  the  end  of  each 
chapter.  You  had  one  for  Chapter  1. 

From  these  tests  you  can  see  just  how  well  you  have 
learned  what  you  have  studied  in  each  chapter. 

Try  to  get  the  answers  right.  Don’t  hurry.  It  is  better 
to  have  right  answers  than  to  finish  quickly  with  wrong 
ones. 


For  Ex.  1 to  20,  write  answers  on  folded  paper.  See 
how  many  answers  you  can  get  right. 


1.  23 

2.  12 

3.  11 

00 

5.  59i 

+ 4 

-9 

-6 

+ 3(^ 

-6<t 

■77 

~3 

153^ 

6.  11 

7.  71 

8.  45 

9.  37i 

1—' 

p 

5 

-7 

+ 6 

+ 2 

-3<t 

~77 

~¥7 

11.  4 

12.  42 

13.  1 

14.  3^ 

15.  2M 

5 

3 

2 

U 

+ 3 

+ 4 

+ 9 

+ 4^ 

+ 3^ 

~72 

~77 

-m 

“TF 

16.  5 

17.  32 

18.  3 

19.  2(^ 

20.  54<t 

2 

2 

4 

3<t 

+ 4 

+ 5 

+ 5 

+ 2^ 

+ 2<t 

// 

-3? 

/2 

5^* 

Copy  Ex.  21  to  26  in  columns  and  add. 

21.  3+2+7=  72  22.  4+2+5=  7/  23.  2+5+3=  >0 
24.  1 + 3+8=  72  25.  2+4+4=  lO  26.  3+6+2=  77 
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I — — -★Answers  Not  on  Reproduced  Page  92 

i 10.  1 + 9 = 10  3+  7 = 10  5+  5 = 10  7+  3 = 10  9+  1 = 10 

I 2+  8 = 10  4+  6 = 10  6+  4 = 10  8+  2 = 10 


TABLE  OF  PER  CENTS  FOR  CHAPTER  2 SCORES 


? Score 

Per  Cents  for 
Problem  Test 

. 1 

13 

2 - 

. ■■  25 

38 

4 ■ 

50 

45 

63 

■ 6 

75 

^ 7 

88 

8 

100 

109 


1 II  'J!  u ,! 

2 f2  22  42  »2 

3 !3  2ii  33  43  eia 

4 !4  24  34  44  54 

15  25  35  45  55 

Ifi  23  36  46  56 

i7  27  37  47  57 

48  58 
46  59 
60 


With  pictured  objects  children  discover  them- 
selves how  a double  like  4 + 4 = 8 is  a helper 
for  a near  double  like  4 + 5 = 9. 
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Teaching  Chapter  3 of  Grade  3 


Introd 

li 

j I.  Learning  Outcomes  in  Chapter  3 

i Upon  completing  Chapter  3 of  the  pupil’s  book, 
your  children  are  expected  to  have  acquired: 

i 1.  Knowledge  of  the  A.  and  S.  facts  with  sums 
and  minuends  through  18  (facts  for  13  to  18  are 
new) 

2.  Knowledge  of  the  0 facts  in  addition  and  sub- 
traction and  of  the  use  of  0 in  computation 

3.  Ability  to  add  two  2-place  numbers  (no  car- 
rying) 

I 4.  Ability  to  add,  vertically  and  horizontally: 
ka)  three  addends  in  examples  of  the  type  5 -)-  8 -f  3 ; 
f(^)  four  addends  in  examples  of  the  following  types: 
j5-l-3-f-6-|-2,  23  H-O-j-  1-1-4,  2-l-5-(-2-j-8, 
land  6 + 7 -f  1 -f  2 

1 5.  Ability  to  subtract  with  two  2-place  numbers 

'(no  borrowing) 

j 6.  Ability  to  check  addition  and  subtraction 

7.  Ability  to  read  3-place  numbers 

8.  Understanding  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

9.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

II.  The  Nature  oe  the  Major  Outcomes 

Knowledge  of  the  A.  and  S.  Facts  with  Sums 
and  Minuends  13  through  18 

At  first,  this  load  of  number  facts  may  seem  un- 
duly heavy.  But  note  the  following  points: 

J 1 . There  are  really  only  twenty-one  A.  facts  and 
twenty-one  S.  facts  to  be  taught. 

I 2.  These  forty-two  “separate”  facts  (they  are 
I never  really  “separate”  in  Arithmetic  We  Need) 
make  up  only  twelve  whole  stories, 
j 3.  All  the  devices  previously  used  are  available 
' to  facilitate  the  new  learning.  Besides  the  device 
of  whole  stories,  there  are  the  relationships  be- 
' tween  the  two  “parts”  of  each  total,  and  the  prac- 
tice of  finding  sums  by  “making  a 10.”  Moreover, 

I still  other  helps  on  A.  and  S.  facts  are  introduced 
in  the  chapter  itself. 


uction 

Knowledge  of  the  0-Facts  in  Addition  and  Sub- 
traction and  of  the  Use  of  0 in  Computation 

Whether  it  appears  as  a term  in  number  facts 
or  as  a number  in  computation,  0 has  quite  gener- 
ally been  a source  of  trouble.  In  many  research 
studies  the  0 facts  have  ranked  high  in  difficulty. 
Subtraction  examples  with  O’s,  particularly  in  the 
minuend,  have  commonly  produced  an  abnormal 
amount  of  error. 

The  0 facts  can  be  dealt  with  in  at  least  three 
ways: 

1.  Traditionally,  they  were  mixed  with  other 
number  facts  and  taught  by  drill.  The  shockingly 
poor  results  of  this  program  led  usually  to  more 
drill — and  more  poor  results.  They  led,  also,  to 
the  organization  of  two  different  approaches  for 
dealing  with  0.  (See  2 and  3 below.) 

2.  One  of  these  approaches  is  to  abandon  en- 
tirely any  instruction  on  the  0 facts,  even  to  deny 
that  there  are  0 facts.  Attempts  have  been  made 
to  justify  this  position  by  the  argument  that  0 is 
not  a number  (at  least  for  children  in  the  lower 
grades),  that  it  is  only  a place  holder.  The  weak- 
nesses in  this  argument  and  the  imperfections  in 
the  teaching  program  will  reveal  themselves  when 
the  teaching  of  0 facts  is  discussed. 

3.  The  other  approach  is  to  retain  the  0 facts 
(on  the  ground  that  0 is  a number,  as  truly  as  are 
4 and  9)  and  to  teach  the  0 facts,  not  as  separate 
items  (of  which  there  would  be  38),  but  as  rela- 
tionships that  can  be  covered  by  a few  generaliza- 
tions. 

Arithmetic  We  Need  deals  with  0 in  the  third 
way,  as  a number,  and  teaches  the  0 facts  through 
the  use  of  the  three  easily  understood  generaliza- 
tions listed  below. 

a.  In  addition  facts,  if  0 is  one  number,  the  sum 
is  the  other  number. 

b.  Any  number  minus  0 leaves  that  number. 

c.  Any  number  minus  an  equal  number  leaves  0. 

Knowing  the  A.  facts  for  0,  your  pupils  will  have 
a ready  means  of  dealing  with  0 when  it  appears  as 
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an  addend.  In  the  pupil’s  book,  0 is  omitted  as  a 
minuend  figure  in  subtraction  examples  (except 
when  0 is  subtracted  from  0)  until  after  borrowing 
has  been  taught.  Its  occurrence  in  subtrahends 
and  in  remainders  requires  no  more  than  the  use 
of  the  0 facts  in  subtraction. 

Ability  to  Add  Two  2-Place  Numbers  (No 
Carrying) 

Examples  of  the  types  23  + 20  and  46+31  are 
taught  in  Chapter  3.  No  carrying  is  involved; 
hence,  the  operation  is  a simple  one.  You  will 
have  as  phases  of  readiness  for  the  new  skill: 

(a)  understanding  of  2-place  numbers  and  of  place 
value;  (b)  skill  in  higher-decade  addition  without 
carrying. 

Ability  to  Add  Vertically  and  Horizontally 
in  Examples  with  Three  and  Four  Addends 

Previously,  in  examples  like  13+2+4,  the 
children  used  higher-decade  addition,  but  the  basic 
facts  were  easy  (3+2;  5+4).  Now,  in  the  first 

new  type  taught  in  Chapter  3,  they  again  use 
higher-decade  addition  (e.g.,  6+8+2),  but  the 
examples  involve  the  newly  learned  addition  facts 
such  as  6 + 8. 

Other  types  in  Chapter  3 are:  21  + 0+2+  1, 
2 + 5 + 2 + 6,  and  6 + 7 + 1 + 2.  These  ex- 
amples contain  four,  instead  of  three,  addends  and 
are  best  viewed  as  slight  extensions  of  familiar 
skills. 

Ability  to  Subtract  with  Two  2-Place  Num- 
bers (No  Borrowing) 

Sample  computations  taught  in  Chapter  3 are 
75  — 32  and  68  — 40.  Your  pupils  will  be  ready 
for  the  new  skill  because  they  will  have:  (a)  under- 
standing of  2-place  numbers  and  of  place  value; 

(b)  intelligent  skill  in  higher-decade  subtraction 
without  borrowing. 

Ability  to  Check  Addition  and  Subtraction 

Having  added  downward,  your  pupils  will  learn 
to  check  their  addition  by  adding  upward,  and  then 
comparing  the  sums.  They  will  learn  to  check  sub- 
traction by  adding  the  remainder  (or  difference) 
and  the  subtrahend  and  comparing  this  sum  with 


the  minuend.  The  terms  “minuend”  and  “sub- 
trahend” should  not  be  introduced  at  this  time. 

Ability  to  Read  3-Place  Numbers 

In  Chapter  3 no  attempt  is  made  to  explore  at 
all  fully  the  meaning  of  3-place  numbers.  What  is 
sought  at  this  time  is  merely  the  ability  to  read  such 
numbers.  This  skill  is  needed,  if  for  no  reason 
other  than  that  your  pupils  are  now  at  the  point  of 
having  to  identify  pages  written  with  three  figures. 


Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 


1.  Concepts  and  essential  technical  terms  and 
symbols: 


“arm  foot” 
difference 
comparing 
checking 


3-place  numbers 
group  numbers 
naming  numbers 
money  number 


hundreds 

coins 

cent  point 
dollar  sign  ( $) 


2.  Important  relationships  and  generalizations. 
These  appear  in  heavy  type  on  the  following 
pages  of  the  pupil’s  book  (and  on  the  correspond- 
ing reproduced  pages):  96,  99,  101,  102,  105,  107, 
108,  110,  116,  117,  119,  120,  127,  131. 

3.  Skills  beyond  those  already  listed: 

a.  Ability  to  estimate  and  measure  in  units  of 


inches  and  feet 


b.  Finding  sums  and  remainders  for  more  diffi- 
cult number  facts,  thus  gaining  added  flexibility  in 
number  thinking 

c.  Isolating  and  stating  in  problem  form  im- 
portant relationships  in  connected  reading  matter 


Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

Are  your  pupils  acquiring  desired  kinds  of  emo- 
tional reactions  (attitudes,  appreciations,  values) 
with  respect  to  arithmetic?  Are  they  attaching 
value  to  order,  precision,  and  accuracy  in  quantita- 
tive matters?  Do  they  appreciate  the  logic  of  arith- 
metic and  of  arithmetical  procedures?  Do  they 
attack  each  new  skill  and  idea  with  the  intent  and 
will  to  understand?  Do  they  use  the  arithmetic 
they  know  to  serve  their  own  purposes?  If  so,  your 
pupils  are  making  progress  toward  satisfactory  emo- 
tional reactions  which  will  help  guarantee  achieve- 
ment of  the  social  aim  of  the  subject. 
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How  Long  Is  a Foot? 

Reference  measures  [O] 

A ruler  shows  that  12  inches  make  a foot.  With  your 
hands,  show  how  long  you  think  a foot  is, 

1.  With  your  ruler,  measure  your  shoe,  as  Tom  is 
doing  in  the  picture.  Is  your  shoe  a foot  long? 

2.  As  Jean  is  doing  in  the  picture,  put  your  ruler  on 
the  back  of  your  arm  with  one  end  at  the  tip  of  your 
big  finger.  At  the  other  end  of  the  ruler,  lay  a finger  on 
your  arm. 

How  far  is  a foot  on  your  arm?  Call  this  your  arm 
foot.  You  will  use  your  arm  foot  many  times. 

Find  in  your  room  the  things  in  Ex.  3 to  6.  Guess 
how  wide  each  of  the  things  is. 

3.  The  teacher’s  desk  5.  The  room  door 

4.  A window  6.  Your  desk 


Now,  first  with  your  arm  foot  and  then  with  your 
ruler,  measure  how  wide  the  things  in  Ex.  3 to  6 are. 

7.  Measure  your  finger  inch.  Is  it  about  an  inch? 


To  find  how  long  these  things 
ire,  which  would  you  measure  with 
^our  finger  inch?  which  with  your 
arm  foot?  Tell  why. 

8.  This  book . . 10.  A dog 

0.  A kitten  11.  A oencil* 


1 O A l-rtKla 


13.  Make  a black  dot  on  your  left  arm  where  you 
think  your  arm  foot  ends.  Test  with  your  rtiler. 


95 
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Teaching  Pages  94  and  95 

f 

* Pupil’s  Objective:  To  enrich  the  meaning  of 
s the  Xtvmfoot. 

\ 

Background.  To  most  third-grade  children 
^ (and  to  many  adults),  “foot”  means  little  more 
than  “twelve  inches”  and  “inch”  means  very  little 
; indeed.  The  purpose  of  these  two  pages  is  to  en- 
I hance  the  meaning  of  these  two  words.  That  is 
|!  why  two  “reference  measures”  or  “body  measures” 

;;  are  suggested  here — the  previously  taught  “finger 
i inch”  and  the  new  “arm  foot.” 


New  Word:  page  95,  arm 

Book  Lesson.  Oral  work. 

1.  Follow  the  suggestions  given  in  the  pupil’s 
book.  Allow  for  many  experiences  in:  (a)  esti- 
mating; {b)  checking  the  estimate  by  using  a 
“body”  (reference)  measure;  (c)  checking  the 
reference  measure  by  the  instrument  for  more 
precise  measuring,  the  ruler. 

2.  Note  that  in  Ex.  8-12  pupils  are  led  to  realize 
that  the  size  of  the  object  being  measured  helps 
determine  the  unit  of  measure  (inch  or  foot)  to  be 
used. 
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Differentiations  and  Extensions 

1 . Children  may  write  their  estimates  for  lengths 
of  objects  chosen  by  you  or  by  other  pupils.  Then 
have  someone  measure  with  “body  measures”  and/ 
or  rulers  and  compare  estimates  with  measures. 

2.  Suggest  that  pupils  show  at  home  the  use  of 
“body  measures”  in  measuring  standard-sized  ob- 
jects, such  as  rugs,  towels,  television  screens,  etc. 

3.  Use  this  occasion  to  show  pupils  that  some 
quantities,  such  as  sticks  and  chairs,  are  natural 
units  and  can  be  counted  right  away.  Then  show 
them  that  other  quantities,  such  as  the  length  of  the 
blackboard,  the  room  height,  and  so  on,  are  con- 
tinuous distances  and  cannot  be  measured  by 
counting  unless  artificial  units  which  can  be 
counted  (like  the  inch  and  the  foot)  are  used. 

Teaching  Pages  96,  97,  and  98 

Pupil’s  Objective;  To  identify  and  start  learn- 
ing the  A.  and  S.  facts  for  13  and  14. 

Background.  In  this  lesson  you  will  help  your 
pupils  to  discover  facts  and  explore  relationships. 
Do  not  press  for  mastery  of  the  facts  as  yet. 


Facts  for  13 

[0| 

1.  Box  A is  a picture  of  9 hats 
and  hats,  or  9 + -■4^.. 

2.  In  box  B,  the  same  hats  have 
been  changed  to  make  groups  of 
10  -H  3.-.  Boxes  A and  B show 
us  that  9 + 4=10-1-3-. 

3.10  + 3=13,  so  9 + 4=/J 
We  have  found  the  sum  of 
9+4  by  making  a 10. 

4.  Find  the  sum  of  4 + 9./J 

5.  Cover  4 hats  in  box  B to  find 
13-4=9  Now  find  13-9=9 

6.  Tell  the  whole  story  about  9,  4,  and  13.^^ 

7.  8 dots  + 5 dots,  below,  have  been  changed  to  show 
10  and  3.  10  + 3 = 13,  so  8 + 5=3  Find  13-8  = 5 

• • • 

8.  Use  dots  to  find  5 + 8 =/j  and  13  - 5 = y 

~5tg=/3;  Sts ^13;  /3  -S-S;  /3  -8=5 

9.  Tell  the  whole  story  about  5,  8,  and  13.^^ 

10.  With  dots,  on  the  board  find  7 + 6=3  6 + 7= /J 

11.  Cover  dots  to  find  13-7  = 6 13-6  = 7 

6 f 7=/3;  7U  =/3:  /3-7=^;  3-  6 < 

12.  Tell  the  whole  story  in  A.  and  S.  for  6,  7,  and  13. 


Pre-book  Lesson  (pages  96  and  97) 

1.  Using  easily  grouped  objects  (sticks,  tickets, 

cardboard  circles,  or  peg  boards),  have  children 
show  how  to  group  8 -j-  5 to  make  a ten  and  three 
ones.  Develop  the  whole  story:  8-1-5,  5 -)-  8, 
13-8,  13-5. 

2.  On  the  board  picture  the  groups,  as  below. 

a.  8 -h  5 = ? 

(iiiihiii  mill 

10+  3 = 13,  so  8+  5 - 13. 

b.  13-5  = ? 

iiiihiiiu — m 

13-  5 = 8 

3.  Proceed  in  a similar  fashion  for 

6+7  = ? and  9+4=? 

4.  Follow  the  same  plan  in  finding  facts  for  14 
(7+7,  8+6,  9 + 5),  having  children  note  that 
the  whole  story  for  7+7  has  only  two  parts. 


To  find  any  fact  with  a sum  over  10,  you 
can  first  change  the  numbers  so  as  to  make 
the  larger  number  a 10. 

96 


Book  Lesson  (pages  96  and  97) 

Ex.  1-12  (page  96):  Oral  work. 

Ex.  13-24  (page  97,  top):  Written  work.  Note 
that  the  facts  for  13  are  organized  so  that  the  first 
and  last  columns  give  the  whole  story  for  4,  9,  and 
13,  the  second  and  fifth  columns  give  the  whole 
story  for  5,  8,  and  13,  and  the  third  and  fourth 
columns  give  the  whole  story  for  6,  7,  and  13. 

Ex.  1-6  (page  97,  bottom):  Oral  work. 

^Answers  Not  on  Reproduced  Page  97 — — 


6.  5+9=  14 
9+  5=  14 
14-  5 = 9 
14-  9=5 


6+  8 = 14 
8 + 6=  14 
14  - 6 = 8 
14  - 8 = 6 


7+7=  14 
14-  7 = 7 
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1 1 IW) 

'!  Write  whole  stories  to  help  you  learn  these  addition 
li  and  subtraction  facts  for  13: 


4 

5 6 

7 

8 

9 

+9 

+8  +7 

+6 

+5 

+4 

13 

13  13 

13 

13 

13 

13 

13  13 

13 

13 

13 

-4 

-5  -6 

-7 

-8 

-9 

9 

8 7 

6 

5 

4 

Copy  and 

write  the  stuns  or  remainders. 

13.  7 + 6/J 

14.  8 + 5/3 

15. 

13-  1C 

16.  9 + 4/i 

17.  13-  5f 

18.  5 + 8/3 

19. 

13-8^ 

20.  4+  9/3 

21.  13-  9^ 

22.  13-  47 

23. 

13-  67 

24.  6 + 1/3 

Facts  for  14 

' [O] 

1.  9 + 5=/^  • • • 

Use  the  dot  picture  above  and  think,  “10  + 4=14, 
so  9 + 5 =/y”  Explain. 

:i  2.  5 + 9=/^  • • • ■ 

3.  Cover  dots  to  find  14  - 9 =3”  to  find  14  - 5 = '? 

On  the  board,  use  dot  pictures  and  make  a ten  to  help 
you  finish  the  whole  story  for  Ex.  4 and  for  Ex.  5. 
j 4.  8+ 6 =/^  6+ 8 =/4^  14-  6 14-8  = ^ 

5.  7 + 7 =/4^  14  - 7 = 7 

6.  Tell  the  whole  story^ 

for  5,  9,  and  14;  for  6,  8,  and  14;  for  7,  7,  and  14. 

\ 

j 97 

. Pre-book  Lesson  (page  98).  To  prepare 
children  for  the  occurrence  of  n in  examples  con- 
itaining  the  facts  for  13  and  14,  use  an  «-stand  as 
.described  on  page  335  of  this  Manual  in  the  In- 
' structional  Aids  section. 

I New  Word:  page  98,  stamps 

’ Book  Lesson  (page  98).  Written  work. 

1.  Before  proceeding  with  the  written  lesson, 
ihave  children  find  whole  stories  in  the  printed 
■facts  at  the  top  of  the  page.  The  first  and  last 
' columns  give  the  whole  story  for  5,  9,  and  14;  the 
second  and  fourth  columns  for  6,  8,  and  14;  and 
; the  third  column  gives  the  two  facts  in  the  whole 
story  for  7,  7,  and  14. 


Using  the  Facts  for  13  and  14 

[W] 

Write  whole  stories  to  help  you  learn  these  addition 
and  subtraction  facts  for  14: 


5 

6 

7 8 

9 

+9 

+8 

+7  +6 

+5 

14 

14 

14  14 

14 

14 

14 

14  14 

14 

-5 

-6 

-7  -8 

-9 

9 

8 

7 6 

5 

Copy  and  write  the 

answers. 

1.  14  - 57 

4. 

14-  8C  7.  14 

8.  4 

2.  9+  5/4^ 

5. 

5+97-7 

+ 9 

-73 

3.  14  - 6S’ 

6. 

13-  9^ 

Copy  and  write  the  munber  for  n. 

9.  13  - n = 

8 

\ 

8 + n = 14 

S ^ 
n + 8 = 13 

10.  7 + n = 

14 

14  - n = 7 

n + 7 = 13 

11.  n - 8 = 

5 

6 + 8 = n 

/3 

n - 7 = 6 

Draw  dot  pictures  to  help  you  find  these  answers: 

12.  Hal  has  5 green  marbles  and  8 red  ones.  How 
many  marbles  has  he  in  all? 

13.  Sam  earned  14  cents.  He  lost  a nickel  of  it.  How 
many  cents  did  he  have  left? 

14.  Sue  had  13  stamps.  She  stamped  her  letters  and 
had  9 stamps  left.  She  used  stamps. 

98 

2.  Allow  slower  learners,  while  doing  the  written 
work,  to  draw  dot  pictures,  making  groups  con- 
sisting of  a ten  and  some  ones  for  addition,  and 
crossing  out  dots  for  subtraction. 

Differentiations  and  Extensions 

1.  Help  slower  learners  make  inch-strips  for 
13  and  14,  or  provide  opportunities  for  further 
manipulation  with  objects.  Also,  have  them  write 
examples  on  cards  and  answers  on  others,  so  that 
the  cards  may  be  mixed  and  matched. 

2.  Have  more  capable  children  restate  problems 
13  and  14  on  page  98,  telling  the  “other  side”  of 
the  story  (e.g.  for  Ex.  13:  Sam  had  14  cents.  He 
has  9 cents  left.  How  much  has  he  lost?). 
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Finding  Differences 

Comparing  by  S.  [O] 

1.  Ted  and  Ray  went  fishing. 

How  many  fish  did  each  boy  catch  ?v 
■5^4^ ; 7 

The  fish  are  in  a 4-group  and 
a 7-group.  Cover  Ted’s  fish  and 
the  same  number  of  Ray’s  fish. 
How  many  of  Ray’s  fish  are  not 
covered?^ 


We  say  that  Ray  has  3 more  fish 
than  Ted  or  that  Ted  has  3 less  fish  than  Ray. 


To  find  the  difference,  we  subtract. 

7 fish  - 4 fish  = 3 fish.  7-4=3. 

Draw  dot  pictures  for  Ex.  2 to  11. 

2.  How  many  more  is  14  than  8?<^  13  than  5?^ 

3.  How  many  less  is  8 than  12?^  4 than  11?7 


Which  number  is  larger?  How  much? 

4.  10  or  4?^  5.  7orl3?v  6.  14  or  5?/  7.  6orll?v 


Which  number  is  smaller?  How  much? 

7^  Syid  74rma£^&zt/ 

8.  11  or  7?^  9.  13or4?v  10.  5 or  12?^  11.  6orl3?v 

^-cd  9'(io7ia£&^  TorirS  Jyd/maliei/ 


Finding  me  difference  between  two  numbers 
is  comparing  them.  We  compare  by  subtracting. 


Compare  by  finding  the  difference  between 
12.  11  and 3. f 13.  OandB.-/  14.  7andl2.3' 

99 


Teaching  Page  99 

Pupil’s  Objective;  To  learn  the  fourth  (and 
last)  meaning  and  use  of  subtraction — the  idea  that 
subtraction  is  a process  for  finding  differences. 

Background.  The  use  of  subtraction  to  find 
the  difference  does  not  seem  to  be  like  finding  how 
many  (or  much)  left,  how  many  (or  much)  gone, 
or  the  other  part  of  the  number.  In  each  of  these 
types  of  subtraction,  a single  large  group  is  sepa- 
rated into  two  groups ; but  in  finding  the  difference, 
there  are  two  groups  at  the  start,  and  there  seems 
to  be  nothing  akin  to  “taking  apart.” 


However,  when  the  groups  to  be  compared  are 
matched,  item  by  item,  part  of  the  larger  group  is 
necessarily  “left.”  Or,  what  is  left  can  be  thought 
of  as  the  “other  part”  of  the  original  group  or 
number.  Because  such  matching  clearly  illustrates 
this  last  use  of  subtraction,  this  technique,  using 
pictures,  is  employed  in  the  pupil’s  book  (Ex.  1). 

Ex.  2 to  14  require  the  comparison  of  abstract 
numbers,  the  comparison  being  called  for  in  many 
different  ways.  Your  children  must  become  accus- 
tomed to  the  notion  that  this  need  for  subtraction, 
like  the  three  other  uses,  may  be  expressed  in  dif- 
fering language  forms. 

Teacher’s  Preparation.  To  enable  children  to 
comprehend  the  difference  idea,  have  available 
groups  of  objects  that  may  readily  be  compared, 
such  as  the  following:  two  piles  with  unequal  num- 
bers of  identical  books  or  crayon  boxes,  pegs  in 
peg  boards,  inch  strips.  School  materials  such  as 
pencils,  paper  clips,  or  scissors  also  may  be  used. 

Pre-book  Lesson 

1.  Have  stacks  of  books,  and  so  on,  compared 
side-by-side  so  that  the  children  may  easily  see 
that  one  group  contains  more  than  the  other.  Then 
elicit  from  the  children  ways  in  which  they  can 
tell  how  many  more  the  larger  part  contains  than 
the  smaller.  Finally,  lead  children  to  understand 
that  although  counting  may  be  acceptable  under 
certain  conditions,  subtraction  is  usually  the  quicker 
and  more  satisfactory  way. 

Illustration:  If  we  have  a group  of  35  pencils 
and  a group  of  5 pencils,  what  is  the  quickest  way  to 
find  the  difference  between  the  two  groups? 

2.  While  using  groups  of  objects  so  that  the  dif- 
ference may  be  observed,  illustrate  on  the  board 
with  pictures  or  dots.  Phrase  questions  so  that  the 
comparison  idea  is  expressed  in  various  ways:  How 
many  more?  How  many  less?  Which  is  larger? 
How  much  larger?  Compare.  Find  the  difference. 

New  Words:  differences,  comparing 

Book  Lesson 

Ex.  1:  Oral  work. 

Ex.  2-14:  Written  work.  Pupils  are  requested 
to  make  dot  pictures  for  Ex.  2-11.  Except  that 
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I 

I;  dots  are  used  instead  of  pictures  of  fish,  this  pro- 
cedure  is  exactly  the  same  as  the  one  described  in 
1‘the  pupil’s  book.  The  dot  picture  for  Ex.  2 is 
:i  given  below  to  illustrate  the  type  of  dot  pictures 
I pupils  should  draw.  The  circled  dots  are  those 
' which  should  be  covered  or  matched  to  show  the 
;j  difference  of  6. 


(8) 

(14) 


Differentiations  and  Extensions 

1.  Have  children  discuss  or  write  simple 
problems  with  more  abstract  ideas  of  compari- 
son, such  as  older-younger,  taller-shorter,  heavier- 
lighter,  cheaper-costlier,  nearer-farther,  faster- 
{ slower,  warmer-colder. 

I 2.  Summarize  the  four  types  of  subtraction  ex- 
I amples  by  considering  a setting  wherein  all  types 
! are  needed  for  the  solutions  of  problems.  Num- 


\ bers  should  be  kept  within  limits  learned.  A sug- 

a 

b 

C 

d 

e 

f 

g 

h 

Ij  gested  situation  is  an  outdoor  picnic  involving  the 

1.  4 

5 

7 

8 

7 

3 

5 

2<t 

j following: 

8 

6 

2 

3 

4 

5 

4 

' a.  Number  left,  paper  cups,  14—8 

+ 3 

+ 8 

+ 5 

±3 

+ 7 

±6 

±4 

+Si 

1 b.  Number  gone,  rolls,  12—3 

/s 

/9 

/¥ 

J¥ 

// 

/¥ 

/3 

c.  Other  part,  3 of  5 boys  roasting  wieners 

2.  6 

3 

3 

5 

7 

3 

1 

8^ 

1 d.  Difference,  prices,  14^  — 6^ 

5 

6 

9 

7 

1 

8 

5 

' 3.  Charts  with  appropriate  titles  may  be  made 

1 to  picture  the  uses  of  subtraction.  The  charts  may 
be  kept  in  the  number  corner  for  review  purposes 

+2  +5  +3 
/J  /¥  /S 

© Extra  Practice. 

+ 1 +6 

/3  /¥ 

Work  Set  17. 

+ 4 

/S 

+ 7 

/9 

+ 5^ 

m 

in  the  future. 


Adding  Three  Numbers 

Harder  column  A.  [O] 

Two  boys  have  made  a walk  to  the  tent  with  boards. 
The  boards  are  6 feet,  5 feet,  and  7 feet  long.  About  how 
long  is  the  board  walk? 

Study  box  A.  Add  downward 
and  think, 

6 and  5 are  11,  11  and  7 are  18. 

Tell  how  the  sums  were  found 
in  boxes  B and  aUm) 

[W1 

Write  sums  for  rows  1 and  2.  Use  folded  paper. 


A 

B 

C 

6 

3 

5^ 

5 

9 

% 

+ 7 

+ 4 

+ 6<^ 

18 

16 

18^ 

100- 


j Teaching  Pages  100  and  101 

Pupil’s  Objectives:  (a)  To  use  newly-learned 
addition  facts  when  three  addends  are  presented; 
(b)  to  learn  to  check  addition  by  adding  upward; 
S (c)  to  solve  problems  requiring  the  finding  of  dif- 
, ferences. 


Readiness  for  checking  by  upward  addition  has 
already  been  developed.  It  is,  of  course,  based  on 
the  idea  that  the  order  of  adding  numbers  does  not 
affect  the  sum. 

Pre-book  Lesson  (page  100) 


Background.  The  primary  purpose  of  page 
100  is  to  determine  whether  pupils  can  use  newly- 
learned  facts  like  9-1-5,  7-1-6,  and  so  on,  when 
adding  three  numbers.  These  examples  often  in- 
volve the  use  of  higher-decade  examples  (e.g., 
12-b  3),  but  pupils  have  had  this  kind  of  practice 
in  earlier  examples  like  13  -b  2 -f  3. 


1.  Use  objects  in  the  room  or  devices  from  the 
number  corner  to  establish  situations  within  the 
scope  of  this  lesson.  The  following  combinations 
are  suggested: 

9 5 7 6 

2 8 6 8 

+ 4 H-6  4-3  -b5 


117 


Checking  Your  Sums 

1.  Box  A.  Adding  downward,  6 + 8 
Adding  upward,  8 + 6 =1^- 

2.  When  you  add  upward,  do  you  get  the 
same  sum  as  when  you  add  downward 

3.  Box  B.  Adding  downward,  find  the 
sum.  Adding  upward,  find  the  sum. 

4.  In  box  B,  do  you  get  the  same  sum 
adding  both  ways?^ 


In  column  addition,  first  add  downward.  To 
check  your  work,  add  upward.  You  should  get 
the  same  sum  both  times. 


Copy  and  add.  Check  by  adding  upward. 

m 

5.  6 

6.  6 

7.  5 

8.  3^ 

9.  6<t 

3 

2 

7 

u 

5i 

+ 5 

+ 6 

+ 4 

+ 7i 

+ 6i 

/+ 

/+ 

/& 

-7W 

10.  5 

11.  3 

12.  7 

13.  Si 

14.  3i 

3 

9 

5 

5i 

8^ 

+ 4 

+ 3 

+ 6 

+ H 

+ 4^ 

/2 

/s 

“7/ 

TW 

On  page  100,  add  rows  1 and  2 again,  and  check. 


Problem-solving  [WJ 

1.  Jack  had  14  marbles  and  Jim  had  6.  How  many 
more  marbles  did  Jack  have  than  Jim?/ 

2.  Sue  paid  5^  for  candy  and  Nan  paid  lU.  How 
much  less  did  Sue  pay  than  Nan?^<^ 

3.  Tom  had  12  hens  and  Sam  had  4.  Compare  the 
number  of  Tom’s  hens  with  Sam’s./ 
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2.  If  necessary,  review  families  of  addition 
examples: 

11  + 4 belongs  to  the  1 + 4 family.  1 + 4=5, 
so  11  + 4 = 15. 

New  Word:  page  100, /eer 

Book  Lesson  (page  100) 

Top  of  page:  Oral  work. 

Rows  1 and  2:  Written  work.  While  more  ca- 
pable children  proceed  independently  with  rows  1 
and  2,  withdraw  slower  learners  and  work  row  1 
with  them.  They  may  then  work  row  2,  using 
dots  if  necessary.  Watch  closely,  as  pupils  work, 
to  see  if  more  practice  is  needed  for  learning  simple 
facts  or  for  understanding  higher-decade  addition. 


Pre-book  Lesson  (page  101) 

1 . Discuss  with  the  class  situations  in  which  ac- 
curacy is  essential.  Also  help  them  experience  the 
personal  satisfaction  that  comes  from  checking  and 
finding  that  the  sum  is  the  same. 

2.  Review  page  44  in  the  pupil’s  book,  and  an 
example  or  two  on  page  45,  to  help  pupils  recall 
the  idea  that  changing  the  order  of  the  addends 
does  not  affect  the  sum. 

New  Words:  page  101,  checking,  upward 

Book  Lesson  (page  101) 

Ex.  1-4  (top):  Oral  work. 

Ex.  5-14:  Written  work.  Notice  that  pupils 
are  asked  to  do  again,  and  check,  rows  1 and  2 on 
page  100. 

Ex.  1-3  (bottom):  Written  work.  Problems. 

Differentiations  and  Extensions 

1.  Continue  practice  with  the  facts  for  13  and 
14  and  with  other  facts,  if  needed. 

2.  Slower  learners  may  need  to  work  Extra 
Practice  Set  17 

Set  1 7.  Column  addition. 

abcde  f ghi 

1.  645758542 
699764778 

+ 7 +6  +3  +5  +6  +6  +3  +8  +5 

19  19  17  19  17  18  15  19  15 

2.  275346936 
958985288 

+ 7 +5  +5  +4  +2  +5  +4  +2  +3 

18  17  18  16  14  16  15  13  17 

NOTES 


6 

±8 

/4 


6 

3 

±4 

/3 
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Can  You  Add  0 (Zero)? 

Zero  in  addition  [O] 

1.  I have  5 shells  in  one  hand  and  no  shells  (0  shells) 
in  the  other.  How  many  shells  have  I? 

5 shells  + 0 shells  = 5 shells.  5 + 0 = >5" 

2.  I caught  0 fish  (no  fish).  Tom  caught  3 fish. 
Together  we  caught  A.  fish.  0 + 3 =-? 

Cover  the  sums  of  these  0 facts  and  say  them: 

abcdefghi 

3.  1 74892000 

+ 0 +0  +0  +0  +0  +0  +1  +5  ±7_ 

1 7 4 8 9 2 1 5 7 

In  addition  facts,  if  0 is  one  number,  the 
sum  is  the  other  number. 


102 


4.  In  three  turns,  Sue  scored  0,  5,  and  8.  She  scored 
how  many  points  in  all?  In  box  A,  look  at  0 and  5.  Think, 
“5”  (0  + 5 = 5).  Then  look  at  8.  Think, 

“13”  (5  + 8 = 13). 

5.  How  may  the  sum  be 
found  in  box 

In  the  same  way,  find  these 
sums: 

6.  0+6+8=/4^ 

7.  4+0+8=/2 

In  box  A,  a short  way  is  to 
jump  the  0 and  think,  “5,  13.” 

8,  Tell  a shorter  way  for 

box  B,v  for  Ex.  6,v  for  Ex.  7.v 

'^,/2 


I 

■i 

I Teaching  Pages  102  and  103 


Pupil’s  Objectives:  (a)  To  learn  the  A.  facts 
with  0,  by  principle ; (6)  to  see  how  to  deal  with  0 in 
r addition  examples  of  the  types  that  have  been 
taught;  (c)  to  show  a knowledge  of  the  A.  and  S. 
i facts  with  sums  larger  than  10. 


^ Background.  From  experience,  children  know 
, jthe  truth  stated  in  the  generalization  at  the  middle 
i of  page  102  but  they  do  not  always  apply  this 
knowledge  when  confronted  with  0 in  written 
examples.  Therefore,  do  not  assume  that  all  chil- 
I dren  will  comprehend  this  statement  immediately. 


[W] 


Write  the  sums  on  folded  paper. 

a 

b 

c 

d 

e 

f 

g 

9.  20 

80 

5 

9 

50 

6 

30 

+ 7 

+ 8 

+ 40 

+ 70 

+ 4 

+ 60 

+ 3 

TT 

JT 

~¥5 

3^ 

3J 

10.  7 

5 

4 

0 

2 

6 

0 

0 

0 

7 

8 

0 

6 

5 

+ 5 

+ 6 

+ 0 

+ 4 

+ 9 

+ 0 

+ 7 

~72 

// 

~7T 

~17. 

~U 

“7J 

~n 

11.  20 

43 

52 

60 

75 

80 

63 

3 

0 

7 

6 

0 

3 

0 

+ 6 

+ 5 

+ 0 

+ 0 

+ 4 

+ 4 

+ 6 

w 

T7 

O Extra  Practice.  Work  Extra  Practice  Set  18. 

Do  You  Know? 

Progress  Test  9 (W] 

Write  answers  on  folded  paper. 


a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  4 

14 

9 

6 

13 

14 

6 

11 

13 

+ 9 

-5 

+ 4 

+ 8 

-4 

-9 

+ 7 

-9 

-7 

+3 

~73 

W 

9 

“3 

TJ 

(o 

2.  12 

3 

13 

11 

12 

8 

12 

2 

14 

-7 

+ 8 

-8 

-9 

+ 5 

-4 

+ 9 

-6 

3 

// 

3 

(p 

3 

/3 

~T 

3.  7 

5 

11 

14 

4 

13 

11 

7 

12 

+ 7 

+ 8 

-7 

zA 

+ 7 

-5 

-8 

+ 6 

-8 

/¥ 

/3 

6 

// 

3 

13 

4.  13 

12 

9 

12 

13 

5 

11 

14 

8 

-9 

-5 

+ 5 

-3 

-6 

+ 9 

-6 

-7 

+ 6 

'W 

~T 

-7¥ 

—3- 

103— 

Provide  sufficient  help  so  that  they  will  see  sense 
behind  the  statement  and  be  able  to  apply  the 
principle  rather  than  just  memorize  the  fact. 

Pre-book  Lesson.  Show  two  hands,  pockets, 
or  boxes  with  objects  in  one  and  the  other  empty. 
Ask,  “How  many  in  all?”  For  3 objects  or  6 
objects,  show  the  written  form  as 

3 0 

+ 0 or  +6 
3 6 

Then  ask  them  to  tell  what  is  always  true  about 
the  sum  when  0 is  added  to  a number. 
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New  Word:  page  102,  scored 

Book  Lesson 

Ex.  1-8  (page  102):  Oral  work. 

Rows  9-11  (page  103,  top):  Written  work. 
Scan  this  work  with  the  class  first.  Use  a pocket 
chart  or  cardboard  circles  to  illustrate  some  of 
the  examples  in  row  9 and  row  1 1 where  ones  are 
added  to  even  decades.  Suggest  checking  by 
adding  upward. 

Rows  1-4  (page  103,  bottom):  Written  work. 
Progress  Test  9.  Test  on  A.  and  S,  facts  with 
sums  and  minuends  of  11,  12,  13,  14. 

Differentiations  and  Extensions 

1 . Let  each  child  have  practice  with  facts  which 
are  difficult  for  him  by  making  dots,  matching 
cards,  writing  facts,  and  saying  them  to  a partner. 

2.  As  needed,  assign  Extra  Practice  Set  18 

Set  18.  Zero  in  2-  and  3-addend  A. 

ab  cd  ef  ghi 

1.  8 4 9 20  16  45  80  60  17 

+ 0 +0  +0  +5  +0  +0  +9  +7  +0 

8 4 9 25  16  45  89  67  17 

2.  6 7 0 9 35  23  40  84  60 

066002706 

+ 8 +0  +5  +5  +2  +0  +2  +5  +3 

14  13  11  14  37  25  49  89  69 

Teaching  Page  104 

Pupil’s  Objectives:  (a)  To  learn  how  to  read 
3-place  numbers;  {b)  to  learn  how  to  count  by 
lOO’s  to  900. 

Teacher’s  Preparation.  Have  available  mate- 
rials to  show  hundreds.  The  following  may  be 
used:  bundles  of  cardboard  strips,  wooden  sticks, 
pennies,  peg  boards  each  with  100  holes,  or  graph 
paper  marked  for  100  squares. 

New  Word:  hundred 

Book  Lesson.  Oral  work.  For  counting  by  I’s, 
lO’s,  and  lOO’s,  accompany  practice  with  use  of 
some  of  the  objects  mentioned  under  the  section 
labeled  “Teacher’s  Preparation,” 


Reading  Three-Place  Numbers 

[O] 

This  page  is  numbered  104.  We  read  “104”  like  this: 
“one  hundred  four,”  Do  you  hear  any  tens?%^ 

1.  We  say  that  104  is  a three-place  number.  Is  that 
a good  name  for 

2.  The  next  page  is  105.  Read  it. 

3.  What  is  the  number  of  the  page  next  after  105?/^(^ 

4.  Count  by  I’s  from: 

a.  100  to  112;  b.  146  to  158;  c.  177  to  191. 

5.  Count  by  lO’s  from: 

a.  10  to  70;  b.  60  to  120;  c.  140  to  190. 

6.  You  count  by  hundreds  (lOO’s)  just  as  you  covmt 
by  lO’s  and  by  I’s:  100,  200,  300,  and  so  on.  Count 
by  lOO’s  from  100  to  900. 

7.  To  count  by  lO’s  from  180  say,  “180,  190,  200, 
210,”  and  so  on.  Count  by  lO’s  from 


a. 

460  to 

570; 

b. 

530  to 

610; 

c. 

680  to 

Count  by 

I’s.  Say  the 

missing  numbers. 

8. 

198, 

/ff. 

200, 

202, 

204 

9. 

777, 

778, 

77?, 

7//, 

782, 

m 

10. 

465, 

468, 

11.  What  numbers  come  just  before  and  just  after 

S79  5gl  %0  qG'%  m 700  399 

a.  ^580?^  b.^961?^  c.^699?a  d.^400?^ 

12.  In  this  book  which  of  these  pages  have  pictures? 

116  307"  24l"  101  316*"  268 

104 

Differentiations  and  Extensions 

1.  Show  tickets  (e.g.,  3 hundreds,  4 tens,  and 
2 ones)  and  ask  children  to  name  the  number 
shown. 

2.  All  children  may  compile  lists  of  some  com- 
mon uses  for  the  numbers  100  to  999.  The  follow- 
ing are  suggestions  for  such  a list: 

a.  Number  of  children  in  the  school 

b.  Distance  to  a place  at  least  100  miles  away 

c.  100  or  more  items  in  a box  (school  supplies) 

d.  100  or  more  stamps  or  other  items  in  hobby 
collections 

3.  More  capable  children  may  write  number 
words  on  individual  cards  and  the  figures  to  match 
the  words  on  separate  cards.  The  cards  may  then 
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: be  mixed  for  matching,  as  suggested  in  Ah,  below. 
I;  Spelling  help  may  be  needed. 

4.  Slower  learners  may 

a.  Use  the  number  chart  on  page  14  of  the 
' pupil’s  book  to  help  them  develop  charts  for  num- 
bers from  100  to  200,  from  200  to  300,  etc. 

b.  Match  cards  showing  number  words  with 
those  showing  numbers  in  figures. 

; c.  Put  number  cards  in  order  from  smallest 
■ number  to  largest. 


j Teaching  Pages  105,  106,  and  107 

I Pupil’s  Objective:  To  acquire  skill  in  adding 
2-place  numbers  (no  carrying). 


I Background.  On  page  105,  you  introduce 
adding  2-place  numbers  in  the  form  that  is  most 
easily  demonstrated — the  addition  of  two  numbers 
jin  the  even  decades  (e.g.,  20+  30).  This  page  is 
important  because  the  pupil  now  begins  to  general- 
ize and  use  the  addition  facts,  such  as  3 ones  and  2 
I ones,  which  were  learned  earlier.  After  generaliz- 
I ing  to  tens,  he  will  later  generalize  to  hundreds, 
thousands,  fourths,  tenths,  and  so  on.  Thus  the 
skill  acquired  on  this  page  will  simplify  learning 
in  connection  with  future  work  in  mathematics. 
Here  again  is  an  illustration  of  the  value  of  teaching 
“strands  of  meaning.” 


Adding  Tens  Is  Easy 

Meaning  [O] 

Tom  counted  20  long  crayons  and  30  short  crayons. 
How  many  crayons  in  all  did  Tom  count? 

In  box  A,  the  two  top  rows  of 
10  marks  stand  for  the  20  long 
crayons.  The  three  bottom  rows 
of  10  marks  stand  for  the  30  short 
crayons. 

1.  To  find  how  many  crayons 
Tom  counted,  use  the  rows  of  marks 
in  box  A.  Count  by  lO’s.^Z? 

2.  In  box  B,  to  find  the  answer 

C<>umtJru/ndee<> 

you  can  use  f-numbers.  Tell  how.^ 

3.  Box  C uses  “tens.” 

2 tens  + 3 tens  = S-  tens 

[WI 

Write  your  work  for  Ex.  4 to  8.  Find  the  answers  in 
two  ways,  as  shown  in  boxes  B and  C.  For  the  box  B 
way,  use  A"  for  §. 


4.  3 tens 
+ 3 tens 


5.  2 tens 
+ 5 tens 


6.  6 tens 
+ 2 tens 


7.  4 tens 
+ 3 tens 


8.  5 tens 
+ 4 tens 


Z-iW)  iK;2Xe/nd  'k'jTXimd 


We  can  find  the  answer  with  figures,  too, 
as  in  box  D. 


Write  Ex.  4 to  8 with  figures  and  find  the 
(o.G0  l.qo  -2.50 
sums.  ^ ^ ^ ^ 

6^  7(?  70  <70 


20 
+ 30 
50 


You  add  tens  Just  as  you  add  ones. 


I Pre-book  Lesson  (page  105) 

' 1 . Let  pupils  make  groups  of  tens,  using  bundles 

. of  objects  or  cardboard  circles.  The  adding  and 
I recording  should  be  done  as  follows: 

I 2 tens,  or  20 

+ 3 tens,  or  30 

15  tens,  or  50 

I As  demonstration  continues  and  the  model  is  writ- 
ten on  the  board,  children  may  write  on  their  own 
■ papers.  Make  it  clear  to  your  children  that,  al- 
ii though  the  book  uses  a different  symbol  to  stand 
I for  a 10-bundle,  they  may  use  the  symbol0  to  stand 
. for  a 10-bundle  when  writing  it  themselves. 

5 tens,  or  50 
+ 3 tens,  or  30 
8 tens,  or  80 
{Continued  on  page  122) 
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Answers  Not  on  Reproduced  Page  105^ — - 

4.  6. 

000  000000 

000  00 

5.  7. 

00  0000 

00000  000 

8. 

00000 

0000 


00000 

000 


121 


How  Many  Days  in  Camp? 

Adding  2-place  numbers;  no  carrying  [O] 

Tom  asked  Andy,  “How  many  days  have  we  been  in 
camp?”  The  boys  found  out  by  counting  marks. 

1.  How  many  days  did  the  sun  shine not  shine  ?/3 

2.  Find  how  many  days  the  boys  were  in  camp  by 
counting  all  the  marks.  ¥5 

3.  Explain  how  to  use  §’s  and  i’s  to  find  how  many 
days  the  boys  were  in  camp  (box 


A 

B 

C 

SI®  I 

3 tens  and  2 ones 

32 

+ 1 ten  and  3 ones 

+ 13 

Si 

^Xe/yp6  ^diSone/), 

45 

or  45 

4.  Box  B uses  tens  and  ones  to  add  32  and  13.  Finish. 

5.  Box  C shows  a short  way.  First  add  ones,  2 and  3. 
Think,  “5.”  Write  “5”  in  one’s  place  of  the  sum. 

Then  add  tens,  3 and  1.  Think,  “4,”  and  write  “4” 
in  ten’s  place  of  the  sum.  Read  the  sum. 


Checking  [W] 

Are  the  sums  in  Ex.  7 to  9 correct?  Use  4” -numbers 
to  find  out.^ 


24 

8.  50 

9.  43 

10.  65 

11.  32 

+ 32 

+ 38 

+ 35 

+ 30 

+26 

56 

78 

95 

ss 

Are  the  sums  in  Ex.  10  and  11  correct?  Use  tens  and 
ones  to  find  out,  as  in  box 


Now  cover  the  sums  in  Ex.  7 to  11.  Use  folded  paper 
and  find  the  sums  the  short  way,  as  in  box  C. 

Remember:  To  check  work  in 
addition,  add  upward  (box  D). 

Ones,  2 + 4=  tens,  5+3=^ 


D Add 

34 
+ 52 

86  Check 


Copy,  add  the  short  way  and  check 

in  rows 

12  to  15. 

a 

b 

c 

d 

e 

f 

12.  35 

73 

34 

86 

21 

64^ 

+ 32 

+ 26 

+ 41 

+ 10 

+ 26 

+ 13^ 

67 

99 

75 

97 

77^ 

13.  15 

61 

41 

25 

74 

53^ 

+ 74 

+ 28 

+ 43 

+ 71 

+ 14 

+ 41^ 

99 

99- 

9C> 

99 

99* 

14.  19 

51 

45 

12 

27 

44^ 

+ 50 

+ 14 

+ 53 

+ 25 

+ 61 

+ 25^ 

i>9 

98 

37 

88 

G9* 

15.  32 

36 

20 

51 

27 

23<t 

+ 57 

+ 62 

+ 56 

+ 28 

+ 42 

+m 

^9 

99 

76 

79 

(o9 

37* 

In  adding 

2-place  numbers,  first  add 

ones 

and  then  add  tens. 


To  check  work  in  addition,  add  upward. 


© Extra  Practice.  Work  Sets  19  and  20. 


6.  Does  45  mean  “4  tens  and  5 ones’ 


106 
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2.  See  if  pupils  can  discover  the  fundamental 
idea  that  groups  of  tens  are  added  like  groups  of 
ones. 

New  Word:  page  105,  marks 

Book  Lesson  (page  105).  Ex.  1-3:  Oral  work. 
Ex.  4-8:  Written  work. 

Pre-book  Lesson  (pages  106  and  107) 

1.  Proceed  as  for  page  105,  using  tens  and  ones. 
Point  out  that,  later,  children  will  need  to  add  first 

{Continued  on  page  123) 


★Answers  Not  on  Reproduced  Page  107 

7-11.  The  following  samples  are  for  the  two  ex- 
ercises that  are  incorrect. 

8.  0(2)0 

000  j/m- I/I 

(SJ^e/nd 

11.  3 tens  and  2 ones 

+ 2 tens  and  6 ones 
5 tens  and  8 ones 
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ones,  then  tens,  so  it  is  best  to  begin  now  to  add  in 
proper  order. 

(f)  (p  0 ////  3 tens  and  4 ones,  or  34 

P (f)  ///  + 2 tens  and  3 ones,  or  23 

5 tens  and  7 ones,  or  57 

2.  Have  slower  learners  demonstrate  addition 
with  bundles  of  objects,  while  more  capable  children 
demonstrate  by  more  advanced  methods  ( ^ “ 
numbers  or  “tens”  and  “ones”). 

New  Words:  page  106,  camp;  page  107,  correct 


this  device.  The  steps  with  the  abacus  are  the 
same  as  with  figures,  as  long  as  no  carrying  is 
involved. 


j Book  Lesson  (pages  106  and  107).  Ex.  1-6:  4.  Examples  similar  to  rows  12-15  on  page  107 

Oral  work.  Ex.  7-15:  Written  work.  ^he  pupil’s  books  are  provided  in  Extra  Practice 

Sets  19  and  20. 


Differentiations  and  Extensions 

1 . Observe  children  at  work.  Have  some  do  ex- 
amples orally.  Note  order  of  adding  (first  ones, 
|then  tens),  checking,  and  any  hesitancy  with  facts. 

2.  Sometimes,  instead  of  having  children  check 
addition  by  adding  upward,  require  them  to 
“prove”  their  answers.  That  is,  after  adding  the 
ishort  way,  have  the  pupil  provide  concrete  evidence 
of  the  correctness  of  his  answer  by  using  bundles 
■of  sticks  or  cardboard  strips  or  other  such  materials. 
^This  technique  of  requiring  concrete  proof  should 
,be  used  often,  since  it  will  enable  you  to  determine 
[whether  pupils  really  understand  the  process  steps. 
[J  3.  If  an  abacus  (see  Manual,  pages  331-332) 
jis  available,  help  pupils  discover  how  to  add  with 


Sets  19  and  20.  A.  of  2-place  numbers,  no  carrying 


a b 

c 

d 

e 

f 

g 

h 

[.  25  56 

20 

24 

30 

61 

73 

20 

+ 30  +23 

+ 14 

+ 51  +10 

+ 20 

+ 10 

+ 29 

55  79 

34 

75 

40 

81 

83 

49 

1.  54  10 

46 

23 

70 

17 

40 

13 

+ 14  +15 

+ 31 

+ 72  +22 

+ 40 

+ 21 

+ 73 

68  25 

77 

95 

92 

57 

61 

86 

[.  76  52 

41 

54 

67 

18 

20 

43 

+ 20  +32 

+ 34 

+ 25  +22 

+ 81 

+ 78 

+ 55 

96  84 

75 

79 

89 

99 

98 

98 

23  43 

54 

81 

55 

13 

30 

37 

+ 66  +34 

+ 42 

+ 11  +34 

+ 21 

+ 27 

+ 61 

89  77 

96 

92 

89 

34 

57 

98 

NOTES 


Addition  or  Subtraction? 

Problem-solving:  differentiating  A.  and  S.  [W] 

Add  to  find  how  many  in  all. 

Subtract  to  find 

a.  how  many  left;  c.  the  other  part; 

b.  how  many  gone;  d.  the  difference. 

Write  your  work  for  problems  1 to  7. 

1.  One  day  in  the  month  of  February  it  was  snowing 
very  hard  at  lunch  time.  Only  5 of  the  38  girls  went  out. 
How  many  of  the  girls  stayed  in  to  play  that  day  in  the 
month  of  February 

2.  In  one  game  Tom’s  side  made  8 rims.  Sam’s  made 
13  runs.  By  how  many  runs  did  Sam’s  side  winP-^" 

3.  When  Susan  was  “It,”  she  found  9 of  the  14  players. 
How  many  were  still  hiding?^ 

4.  In  a game,  Joe  scored  8,  Bob  0,  and  Dick  5.  How 
many  scores  did  they  make  in  all?/^ 

5.  12  girls  made  a ring.  Two  other  girls  threw  the 
ball.  In  all,  how  many  girls  played? 

6.  The  children  had  18  minutes  to  play.  After  6 
minutes,  how  much  time  did  they  have?/2 

7.  After  the  bell  rang,  6 of  the  49  boys  stayed  to  pick 
up  papers.  How  many  boys  went  in?  ^3 

[O] 

Tell  if  your  answer  for  each  subtraction  problem  shows 

a.  how  many  left;  c.  the  other  part;  d^./(u>^3 

b.  how  many  gone;  &g,.  7 d.  the  difference.  2 

108 

Teaching  Pages  108  and  109 

Pupil’s  Objectives:  (a)  To  show  an  under- 
standing of  the  meanings  of  addition  and  subtrac- 
tion in  problem-solving;  ih')  to  write  addition  and 
subtraction  problems  from  pictured  situations. 

New  Words:  page  108,  month,  February 

Book  Lesson  (page  108) 

Ex.  1-7:  Written  work.  Have  children  read 
problems  first  to  be  sure  that  they  understand  the 
situations.  You  may  assist  visualization  by  asking 
children  to  tell  about  the  “picture  in  their  minds” 
for  each  problem.  Help  slower  learners,  if  neces- 
sary, to  find  answers  with  0 ’s  and/’s. 


[W] 

Write  a problem  for  each  moving  picture.  Work  the 
problem  on  your  paper. 


1 

4 j 

WH 

2.  ^ 

Jlyl...ii.<2  j 

109 


Bottom  of  page:  Oral  work.  Examine  the  writ- 
ten work  to  be  sure  that  correct  processes  have  been 
recognized  and  used  before  questioning  to  find  if 
process  selection  was  really  done  through  using  the 
meanings  of  addition  and  subtraction. 

-★Answers  Not  on  Reproduced  Page  109 

1.  Three  boys  were  swimming  in  a pool.  Four 
more  boys  joined  them.  How  many  boys  in  all 
were  then  in  the  swimming  pool? 

2.  There  were  12  ornaments  on  the  Christmas 
tree  before  the  cat  knocked  it  over  and  broke  all 
but  5.  How  many  ornaments  were  broken? 

3.  Mary  Lou  cooked  7 hot  dogs.  After  5 were 
eaten,  how  many  were  left? 
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Numbers  May  Name  Things 

i.  Ordinal  numbers  [O] 

i:  1.  As  you  know,  a number  tells  how  many  there  are 

;;in  a group,  as  7 trees,  27  cents,  4 tens.  These  are  group 
: numbers.  Tell  five  group  numbers 

[ ' 2.  Then,  too,  a number  may  be  used  to  name  something. 

I “Page  110”  names  this  page.  It  does  not  tell  how  many. 
liDoes  “Room  115”  tell  how  many  or  does  it  name  the 
iroom  by  a number?  TeU  four  naming  numbers 

3.  Naming  numbers  may  show  the  order  of  thmgs.  In 
the  pictmre  below,  point  to  the  first,  second,  and  third 
cars.  First,  second,  and  third  are  naming  numbers  that 
show  order. 

i 4.  As  you  point  to  each  car  after  the  third  say,  “fourth,” 
i “fifth,”  “sixth,’^^aS^b  a^f^h^e*numbers,  hke  those 
jin  Ex.  3,  are  naming  numbers  that  show  order.  With 
i!what  letters  do  they  end?-^ 

5.  If  the  train  were  backing  up,  the  end  car  would  be 
I first.  Which  car  would  be  second ?v  fifth ?v  sixth?/ 

1 ( 3 ilk-,  OMdr&jbfir 

i After  first,  second,  and  third,  the  naming 

I numbers  which  show  order  end  in  “th,”  as 
I fourth,  fifth,  sixth,  and  so  on. 


6.  In  the  box,  how  many  animals  are  listed  in  all?/^? 
Can  you  tell  without  counting 

7.  From  the  top,  which  animal  is  the 

. 'nwnke/t^ 

Sixth ^ fifth nmth?^  seventh?^  ^ 

8.  Do  these  numbers  show  the  order 
of  the  animals  in  the  list?|fe> 

9.  Is  the  word,  mouse,  ninth  or  sixth 
or  seventh  or  fifth  from  the  bottom 

10.  What  naming  number  tells  the 
order  from  the  top  of  each  of  these  words: 

, Xhiid/  .tmtiv  Mcond/ MTtAA  , ./lalntA/ 

horse,  pig,Tear,^cow,^rabbit^ 

11.  Do  numbers 

12.  A short  way  to  write  naming  numbers  that  show 
order  is:  1st,  2d,  3d,  4th,  and  so  on.  Nan  was  12th  to 
come  into  the  room.  How  many  came  before  her?// 

13.  Count  by  naming  numbers  from  1st  to  20th. 

[W] 

14.  Copy  the  fist  of  animals.  After  each  word  write  in 
the  short  way  its  naming  number. 


lion  /At 
bear  id 
horse 
cat 

mouststi 

cow  (fftA/ 
morikty/d. 
dog  ydty 
rabbit 
pig  /Otfiy 


15.  Write  this  list  of  words  with  the  shortest  word 
first,  the  next  longer  word  second,  and  so  on:v 

.^tcr'  dn/n/  Ayi££/  ^ 

Ann  to  tree  numbers  folded  write 


I Book  Lesson  (page  109).  Written  work. 

Differentiations  and  Extensions 

I 1.  Ask  children  to  tell  experiences  of  their  own 
pat  correspond  with  the  situations  in  the  problems 
and  pictures  in  the  pupil’s  book.  Let  children 
tnake  other  problems  from  these  situations  and 
■hen  discuss  how  to  solve  the  problems. 

I 2.  Have  children  draw  moving  pictures  of  the 
jbiade-up  problems.  All  children  will  undoubtedly 
imjoy  this  type  of  exercise.  It  brings  much  of  their 
daily  life  into  play  and  has  more  color  for  them 
I than  any  textbook  situation. 


1 


Teaching  Pages  110  and  111 

Pupil’s  Objective:  To  learn  the  use  of  numbers 
as  a means  of  putting  things  in  order  and  as  a way 
of  identifying  objects. 

Background.  The  successive  pupil’s  book  exer- 
cises are  arranged  to  distinguish  between  the  use  of 
numbers  to  describe  or  denote  the  size  of  groups 
and  to  identify  particular  objects  in  groups  or  to 
put  things  in  order  (the  ordinal  idea).  Note  that 
the  technical  term  “ordinal”  is  withheld.  It  is 
better  at  this  time  to  use  the  simpler  expression 
“naming  numbers.” 
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Pre-book  Lesson.  Mention  uses  of  numbers 
other  than  for  telling  how  many  or  how  much. 

a.  Refer  to  rows  of  children  in  the  room.  Say, 
for  example,  “I  may  call  this  ‘row  3,’  because  it 
names  the  row.  Then  3 is  a naming  number  instead 
of  a number  that  tells  how  many.” 

h.  Refer  to  children  in  the  row  as  the  first  child, 
second  child,  etc.  These  numbers  show  the  order 
in  which  the  children  are  sitting. 

New  Words:  page  WO,  fifth,  sixth;  page  111, 
ninth,  seventh 

Book  Lesson.  Ex.  1-13:  Oral  work.  Ex.  14 
and  15:  Written  work. 

Differentiations  and  Extensions 

1 . Children  may  play  a game  where  one  child  is 
“It.”  On  the  board  write  ''''3d  row,  2d  child,  and 
4th  row,  6th  child.”  These  pupils  must  exchange 
seats  before  “It”  can  take  one  of  their  places.  The 
one  who  fails  to  get  a seat  is  “It”  for  the  next  turn. 

2.  Call  attention  to  city  blocks  where  streets 
that  go  in  one  direction  may  be  numbered  42d 
Street,  43d  Street,  44th  Street,  and  so  on,  and  those 
that  run  in  another  direction  may  be  numbered 
First  Avenue,  Second  Avenue,  Third  Avenue. 
Sketch  quickly  a map  of  an  area  about  six  blocks 
square,  and  have  children  write  names  for  the 
streets  and  avenues  the  short  way:  1st  Ave., 
2d  Ave.,  5th  St.,  and  so  on. 

Teaching  Page  112 

Pupil’s  Objectives:  (a)  To  work  several  kinds 
of  addition  examples;  (b)  to  recognize  the  nu- 
merical value  of  n in  various  positions  in  subtrac- 
tion facts. 

Background.  The  oral  and  written  practice  in 
subtraction  deals  chiefiy  with  the  recently  taught 
facts  for  11,  12,  13,  14.  Finding  the  value  of  n 
provides  variety,  advances  mastery  of  the  combina- 
tions, and  promotes  fiexibility  in  thinking  number 
relationships. 

Book  Lesson 

Rows  1 to  4 (top):  Written  work.  Remind  chil- 
dren to  add  the  one’s  column  first. 


Written  Practice  in  Addition 

Write  sums  on  folded  paper.  Check  your  work. 


a b 

c d 

e 

f 

1.  40  23 

52  38 

60 

45^ 

+ 30  +5 

70  Zt 

2.  76  24 

+37  +50 

89  88 

30  51 

+ 8 
(i>8 

33 

+ 24^ 
&9r 
7i 

+ 20  +34 

U S8 

3.  34  5 

+ 60  +27 

90  78 

62  12 

+ 4 
37 
20 

+ 90^ 

979^ 

+21  +30 

SS  3S 

4.  2 4 

+ 26  +52 

88  i>9 

6 9 

+ 50 

70 

6 

+43^ 

C>99 

8 6 

5 5 

4 

5<i 

+ 3 +4 

/+  /¥ 

+ 4 +5 

/+  /9 

+ 8 
/8 

+ 6(t 
799 

What  Is  n?  No  Pencils,  Please! 
Say  each  example,  giving  the  number  for  n. 

[oi 

a 

b 

c 

1.  11  - 9 = ^ 

10-  & = 3 

12 

-^=  9 

2.  13  - ^ = 4 

'i- 

-5=8 

3.  14  - 9 = ^ 

n - 7 = 6 

11 

- 5 = ^ 

4.  n - 6 = 4 

13  - 4 = ^ 

// 

n - 

-2=9 

5.  n - 9 = 3 

11-  n=  5 

13 

- ii=  7 

6.  ^ - 8 = 3 

n - 8 = 6 

10 

- ^=  2 

7.  13  - 8 = n 

3=7 

12 

-6=6 

8.  n - 4 = 8 

14  - & = 7 

-3=8 

Now  copy  rows  ] 

[W] 

[ to  8 writing  the  numbers  for  n. 

119 

Rows  1 to  8 (bottom):  Oral  work.  If  neede( 
use  whole  stories  illustrated  with  dots. 

Bottom  of  page:  Written  work. 

Differentiations  and  Extensions 

1.  Ask  for  volunteers  to  let  other  members 
the  class  try  to  catch  them  on  any  fact  taught 
date.  Children  may  use  items  from  the  oral  pr; 
tice  as  a source  of  examples. 

2.  Have  all  children  make  up  several  subtracti( 
examples  similar  to  those  at  the  bottom  of  page 
in  the  pupil’s  book.  In  so  doing,  your  childr] 
will  become  more  familiar  with,  and  acqui 
greater  facility  in,  using  n for  a missing  numbi 
These  examples  may  be  collected  and  used 
further  practice. 
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! 

Teaching  Page  113 

Pupil’s  Objective;  To  learn  how  to  isolate 
[uantitative  data  in  reading  matter  in  order  to 
dentify  and  formulate  problems. 

Ill 

' Background.  The  assignment  to  write  prob- 
ems  about  the  little  story,  “Buying  Food  for 
vlother,”  is  a special  feature  of  the  program  in 
iiroblem-solving  for  Grade  3,  Your  pupils  are 
isked  to  do  what  you  yourself  do  many  times  when 
ou  read  about  taxes  or  living  costs  or  crop  reports 
jir  travel  tours:  you  go  beyond  the  factual  quanti- 
ative  data  given  in  the  reading  matter  and  work 
l)Ut  relationships  to  satisfy  some  awakened  interest. 
:>uch  uses  of  arithmetic  are  common  in  the  lives  of 
l^dults  who  are  at  all  competent  arithmetically.  It 
leems,  then,  a good  idea  to  encourage  even  third- 
Ipade  children  to  do  the  same  thing. 

1 New  Word:  worth 

i 

I.  Book  Lesson.  Written  work. 

1.  Discuss  the  directions  with  the  children. 
Jelp  children  find  and  state  the  first  problem. 
Then  leave  them  to  their  own  devices.  Note  those 
/ho  have  insight  into  arithmetical  situations. 
Withdraw  slower  learners  who  may  be  fioundering, 
nd,  by  oral  reading  and  adroit  questioning,  en- 
ourage  them  to  state  information  they  can  ob- 
iin  from  the  facts  given. 

„ ! 2.  When  the  written  assignment  has  been  fin- 
shed,  have  some  of  the  problems  read,  discussed, 
j;nd  solved.  Encourage  thoughtful  discussion  of 
situations,  but  keep  attention  mainly  directed  to 
he  number  situations  involved, 
i.] 

' ' Differentiations  and  Extensions 

1.  Have  more  capable  children  form  “commit- 
tees” to  devise,  and  tell  to  the  class,  short  stories 
j^iontaining  numbers.  They  should  be  ready  to 
rame  appropriate  problems  about  the  story,  to 
supplement  those  suggested  by  the  others. 

I]  j 2.  Have  each  pupil  write  three  addition  and  sub- 
raction  problems  about  his  favorite  hobby.  Then 
jj  ave  each  write  “A.”  or  “S.”  after  each  problem 
jg  p show  what  process  should  be  used.  Even  when 
impils  make  up  their  own  problems,  they  often  do 
iiot  know  the  process  to  use  in  solving  them. 


Buying  Food  for  Mother 

Problem-solving;  making  problems  [W] 

Make  six  problems  using  this  story.  Write  each 
problem  on  a different  piece  of  paper  so  that  other  people 
may  work  them.  Can  you  do  them  yourself? 

f/.jAt  the  store  Jane  bought  bread  worth  lAi  and  some 
roUs  worth  I5i. i( 29^ 

('2.jOne  kind  of  fish  cost  39i  a pound,  and  another  kind 
cost  59i  a pound.  Jane  bought  a pormd  of  the  first  kmd.ir0 
(d)  At  the  fruit  stand  Jane  paid  20^  for  oranges,  ii  for  an 
apple,  and  5^  for  a pear.i(>r  19'^ 

(4/ j Jane’s  empty  basket  weighed  2 pounds.  The  basket 
with  the  food  in  it  weighed  12  pounds. 

{52)  Her  mother  gave  her  a dime  and  a nickel  for  helping. 
Jane  bought  candy  for  5(l:.i(/S'^ 

(Qll  took  Jane  7 minutes  to  walk  to  the  store  today 
and  12  minutes  to  walk  home.^ 

113 

★Answers  Not  on  Reproduced  Page  113 — - 

1.  How  much  did  the  bread  and  rolls  cost?  (29^) 

2.  How  much  did  Jane  save  by  buying  the  first 
kind  of  fish?  (20^) 

3.  How  much  did  the  fruit  cost  in  all?  (29^) 

4.  How  much  did  the  food  weigh  alone?  (10  lb.) 

5.  How  much  money  did  Jane  have  left  after 
buying  candy?  (10^) 

6.  How  long  did  it  take  Jane  to  walk  to  the 
store  and  back?  or.  How  much  less  time  did  it 
take  Jane  to  walk  to  the  store  than  it  took  her  to 
walk  home  from  the  store?  (19  min.,  or  5 min.) 
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Write  the  work  for  Ex.  20  to  23. 


15  and  Its  Facts 

[oi 

1.  9 + 6 = ? 

With  your  hands,  ring  10  dots.  Then  finish; 

10  dots  + S-  dots  = JS-  dots, 
so  9 dots  + 6 dots  = if.  dots.  9+6  =J5 

2.  Now  use  the  dots  above  to  find  the  answers  for 

6+9+f  15-9=6  15-6=9 

3.  Tell  the  whole  story  in  addition  and  subtraction 
about9,6,andl5.f«;;f; 

4.  8+7-?  ••••••••+••••*•• 

From  these  dots,  find  the  answers  for 

8 + 7 =/f  7 + 8 =/f  15-8  = 7 15  - 7 = ^ 

5.  Tell  the  whole  story  about  8,  7,  and  15.v 

m=/5; 

Say  whole  stories  to  help  you  learn  these  addition  and 


subtraction  facts  for  15: 

6 

7 8 

9 

15 

15 

15 

15 

+ 9 

+ 8 +7 

+ 6 

-6 

-7 

-8 

-9 

15 

15  15 

15 

9 

8 

7 

6 

[W] 

Draw  dot  pictures  to  help 

you  in  ! 

Ex.  6 to  13. 

6. 

9 + 6 =/+ 

9. 

8+7 

=/5' 

12. 

15 

7. 

15  - 6 =9 

10. 

6+9 

=/S 

-9 

6 

8. 

II 

1 

in 

11. 

7+8 

=/S 

13. 

15 

-8 

Copy  and  write  the  nmnber  for  n, 

7 

14. 

7+n  = 15 

16. 

6+?i=15 

18. 

15-7 

=fi 

15. 

15-^  = 6 

17. 

?i  + 8 = 15 

19. 

15 -ii 

= 9 
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Teaching  Pages  114  and  115 

Pupil’s  Objectives:  (a)  To  isolate  and  start 
learning  the  A.  and  S.  facts  for  15;  (^)  to  use  the 
facts  in  three-addend  addition. 

Background.  At  this  time,  children  are  ex- 
pected only  to  explore  possibilities  for  finding  A. 
and  S.  facts  for  15,  not  to  master  them.  Making 
a ten,  writing  the  whole  stories,  using  a table  of 
facts,  and  practice  with  n are  the  methods  used. 
On  page  115  in  the  pupil’s  book,  children  are 
referred  to  pages  128  and  132  (see  pages  138  and 
140  in  the  Manual)  in  order  to  get  another  kind  of 
practice.  In  addition  to  its  value  for  practice, 
turning  to  pages  128  and  132  serves  to  introduce 
pupils  to  systematic  tabulations  of  A.  and  S.  facts. 


20.  For  putting  together  a box,  Tom  had  15  nails.  He 
used  6 nails.  How  many  are  left  to  use?9 

21.  My  walk  home  takes  15  minutes.  After  walking 
for  7 minutes,  I have  .<£ . minutes  to  walk. 

22.  How  many  people  are  9 men  and  6 women  ?/+ 

23.  Susan  has  15^  in  pennies.  Eight  pennies  are  new. 
How  many  are  old?7 

Find  the  four  addition  facts  for  15  on  page  128  and  see 
if  you  know  them.  Do  the  same  for  the  five  facts  for  14 
and  the  six  facts  for  13.  Say  the  subtraction  facts  for  15, 
14,  and  13,  page  132. 

Written  Practice 


Add  and  check.  Copy  Ex.  1 to  6 in  columns  and 
Ex.  7 to  12  the  left-to-right  way. 


1. 

5, 1,  m 

2. 

7,  6,  2/+ 

3. 

5^,  2^,  6^/-3f 

4. 

2,  9,  5/6 

5. 

6,  0,  9/S 

6. 

2^,  8^/5* 

7. 

2,  4,  9/+ 

8. 

4,  4,  1/S 

9. 

4^,  7^,  80/7^ 

10. 

3,  8,  6/7 

11. 

3,  4,  6/3 

12. 

4^,  8^/+ 

Copy  Ex.  13  to  21  and  write  numbers  for  n.  In 
Ex.  13,  n = 5 because  9 + 5 = 14  or  14  - 9 = 5. 


13.  6 

14.  2 

15.  2 

16.  1 

17.  n9 

18.  5 

3 

6 

n^ 

2 

3 

nS 

+n^ 

+n6 

+ 3 

+3 

+ 3 

14 

13 

11 

15 

13 

19.  6+l+n=14 

20.  3+n+5=15 

21.  n+7+2=15 
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Pre-book  Lesson 

1 . Use  objects  whereby  children  may  discove 
the  parts  of  15  (8  and  7;  9 and  6),  and  work  ot 

whole  stories. 

Separate  a group  of  objects,  such  as  15  discj 
into  3 small  groups.  Disguise  one  of  the  group 
and  write  the  number  story  on  the  board  in 
manner  similar  to  the  following: 

5 discs  -f-  4 discs  + n discs  = 1 5 discs 

Help  children  decide  what  the  third  adden 
must  be.  Other  groupings  are  suggested  below. 


4 

8 

n 

n 

3 

1 

2 

5 

-f-  n 

+ n 

f 6 

+ 1 

15 

15 

15 

15 
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! 

New  Word:  page  1 14,  above 

I Book  Lesson 

I Ex.  7-5  (page  114):  Oral  work. 

Ex.  6-23  (pages  114  and  115,  top):  Written 
i work. 

Ex.  1-21  (page  115,  bottom):  Written  work. 
Call  attention  to  the  fact  that  Ex.  13-21  are  similar 
to  those  given  in  the  Pre-book  Lesson. 

Differentiations  and  Extensions 

1.  Cite  the  need  for  examples  like  Ex.  13-21  on 
page  1 1 5 in  the  pupil’s  book. 

Illustration:  I wanted  12  cupcakes  at  the  bakery. 
They  had  5 with  chocolate  frosting,  and  4 with  lemon 


frosting.  The  rest  would  have  to  be  plain,  with  no 
frosting.  How  many  plain  ones  did  I have  to  take? 

5+4+ 12. 

2.  More  capable  children  may  enjoy  making  up 
for  the  class  to  solve  other  examples  like  Ex.  13-21 
on  page  115.  Have  them  be  sure  that  sums  do  not 
exceed  15. 

3.  Let  slower  learners  make  cards  for  examples 
with  sums  of  15  (but  not  showing  answers)  and 
other  cards  to  match  with  them  that  show  only  the 
answer  15.  Mix  these  cards  with  those  already 
made  for  other  A.  facts  and  use  the  sets  of  cards  for 
practice.  Have  children  eliminate  cards  with  com- 
binations that  are  known,  so  that  practice  may  con- 
tinue only  where  it  is  needed. 


NOTES 


0 (Zero)  in  Subtraction 


[O] 

1.  Joe  went  into  a store  with  5«^.  He  spent  nothing. 
How  much  money  had  he  then?  5i  - 0 = 


2.  Is  a number  changed  if  you  subtract  0?%r 


Say  the  remainders  for  these  0 facts  in  subtraction: 
abcdefghi 

3.  0647  1 8923 

-0  -0  -0  -0  -0  -0  -0  -0  -0 

0(DH-n/s^%3 

4.  In  another  store  Joe  spent  his  5^.  How  much  did 
he  have  left?  St  - 5<^  = 


as  9j^  — 0 = ?.  Ask  how  many  cents  would  then 
be  left. 

h.  Use  various  objects  in  containers.  Lead  chil- 
dren to  state  the  generalization  themselves.  Have 
them  apply  this  statement  also  to  higher-decade 
nurnbers  (like  25  - 0),  using  0 -numbers  if 
helpful,  to  see  if  the  principle  still  pertains. 

2.  Illustrate  the  second  generalization  by  show- 
ing 9 objects  and  then  removing  all  of  them.  Re- 
peat the  operation,  using  different  groups,  until 
children  understand  and  can  state  this  principle 
themselves. 


5.  Does  subtracting  all  of  a number  leave  any  of  it?%r 

Say  remainders  for  these  0 facts  in  subtraction: 

abcdefghi 

6.  3 1 6472859 

000000000 

Any  number  minus  0 leaves  that  number. 

Any  number  minus  an  equal  number  leaves  0. 


Say  the  remainders.  For  examples  like  17-0,  you 
do  not  need  to  think  “17  take  away  0 is  17.”  As  soon 
as  you  see  0,  think  the  other  number  as  the  remainder. 


a 

b 

c 

d 

e 

f 

g 

17 

68 

79 

23 

84 

61 

95 

-0 

-8 

-9 

-0 

-4 

-0 

-5 

/7 

(oO 

10 

73 

?0 

90 

© Extra  Practice.  Work  Extra  Practice  Set  21. 
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Book  Lesson.  Oral  Work. 

Differentiations  and  Extensions 

1.  Have  more  capable  children  demonstrate  the 
two  zero  principles  on  the  abacus. 

2.  Select  other  pupils  to  demonstrate  the  same 
generalizations  with  10-bundles  and  with  lines 
drawn  on  the  board. 

3.  Slower  learners  may  need  to  do  Extra  Prac- 
tice Set  21. 

Set  21.  Zero  in  S. 

a bcde  fghi 

1.  5 6 8 19  94  23  47  53  32 

- 5 - 0 - 8 - 0 - 4 - 0 -7  - 3 - 2 

0 6 0 19  90  23  40  50  30 

2.  4 3 7 65  88  78  36  95  29 

-0  -3  -0  -5  -8  -0  -6  -0  -9 

4 0 7 60  80  78  30  95  20 


Teaching  Page  116 

Pupil’s  Objective:  To  learn,  by  principle,  the 
S.  facts  involving  0. 

Background.  The  S.  facts  with  0,  like  the  A. 
facts  with  0,  are  not  taught  as  nineteen  independent 
unrelated  items,  but  are  taught  as  relationships  cov- 
ered by  simple  principles.  See  pupil’s  book,  page 
102  (Manual,  pages  119-120). 

Pre-book  Lesson 

1 . Illustrate  the  first  generalization  in  the  pupil’s 
book  as  follows: 

a.  Show  9^  (or  less)  of  which  nothing  is  to  be 
spent.  Point  out  that  this  example  may  be  written 


Teaching  Pages  117,  118,  and  119 

Pupil’s  Objectives:  (a)  To  acquire  skill  in  sub- 
tracting 2-place  numbers  (no  borrowing);  {h)  tc 
practice  finding  missing  terms  (represented  by  n] 
in  A.  and  S.  facts  with  sums  and  minuends  to  15. 

Background.  Page  1 1 7 is  restricted  to  the  sub- 
traction of  numbers  for  the  even  decades,  while 
pages  118  and  119  extend  the  skill  to  cover  other 
2-place  numbers.  The  detailed  language  of  ra- 
tional explanations,  such  as  use  of  the  words  “tens’" 
and  “ones,”  is  used  to  develop  understandings,  bui 
the  thought  pattern  that  the  child  will  want  to  use 
habitually  appears  as  the  “short  way”  on  page  IH 
in  the  pupil’s  book. 
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Pre-book  Lesson  (page  117).  The  following 
l pattern  may  be  used  in  a demonstration  with  bun- 

■ dles  of  sticks  or  tickets.  More  capable  children  may 
assist  in  keeping  records  on  the  board  while  others 
•write  their  own  records  at  their  desks. 

Step  1 . Demonstrate  with  objects 

■ Show  5 bundles  of  ten  and  take  away  3 bundles 

Step  2. 

Step  3.  Words 

5 tens 
— 3 tens 

2 tens,  or  20 

;Step  4.  Figures 

50 
- 30 

! 20 

i Use  similar  groupings  for  other  even-decade 

[examples. 

\ 

New  Word:  page  1 1 7, 

I Book  Lesson  (page  117).  Ex.  1 and  2:  Oral 
i work.  Ex.  3-10:  Written  work. 

Pre-book  Lesson  (pages  118  and  119).  Follow 
"a  plan  similar  to  that  for  page  117,  but  use  both 
■dens  and  ones  as  shown  below.  Stress  the  im- 
ilportance  of  subtracting  the  ones  first  and  always 
I ,] working  from  smaller  to  larger,  right  to  left. 


:ure  symbols 


Rusty's  Sunday  Ride 

Subtracting  tens;  meaning  [O] 

One  Sunday,  Rusty  rode  with  his  father  to  a town 
70  miles  away.  After  they  had  gone  50  miles,  how  many 
more  miles  did  they  have  to  go? 

1.  Can  you  get  the  answer  by  using 
0-picture  A? 

2.  Use  “tens”  to  find  the  answer. 

7 tens  - 5 tens  = 2 tens,  or 


Draw  4’-pictures  to  help  you  in  Ex.  3 to  10. 


3. 

9 tens 

4. 

6 tens 

5. 

5 tens 

6. 

7 tens 

- 3 tens 

- 4 tens 

- 4 tens 

- 4 tens 

(a  ti/nd 

J Jiov 

7. 

8 tens 

8. 

6 tens 

9. 

8 tens 

10. 

9 tens 

- 6 tens  - 3 tens  - 5 tens 

J;6eo^ 

You  can  find  the  answer  for  Ex.  3 with 
figures,  as  in  box  B.  Write  Ex.  4 to  10  with 
figures  and  find  the  remainders. 


You  subtract  tens  just  as  you  subtract  ones. 

117 


-7  tens 
2imd 


1®  fflfflUB-lj&ffifS' 

CD  CDitll  clJ  IIID  CU  W 


7 tens 
5 tens 

Zie/yid 


j Step  1 . Demonstrate  with  objects 

Show  6 bundles  and  5 ones  and  take  away  3 
(bundles  and  4 ones 


iStep  2.  Picture  symbols 


■ture  symbols  , , , , , 

IHit 


! Step  3.  Words 

P 

6 tens  and  5 ones 
B — 3 tens  and  4 ones 

K 3 tens  and  1 one,  or  31 

Step  4.  Figures 

65 
- 34 
31 


Book  Lesson  (pages  118  and  119) 

Ex.  1-8  (page  118):  Oral  work. 

Rows  9-12  (page  119,  top):  Written  work. 

Rows  1-8  (page  119,  bottom):  Oral  work.  You 
may  decide  to  allow  more  capable  children  to  write 
some  of  the  rows  as  a test  while  you  concentrate 
on  helping  slower  learners.  Have  them  work  sev- 
eral rows  by  using  objects,  dots,  or  whole  stories, 
if  necessary.  As  these  slower  learners  gain  under- 
standing, allow  them  to  write  a row  or  two  inde- 
pendently as  evidence  of  progress.  Be  sure  each 
child  is  secure  in  his  learning  before  you  allow  him 
to  proceed  independently. 
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Sue  Paints  Flower  Cards 

2-place  S.;  no  borrowing  [O] 

Sue  has  57  flower  cards.  She  has  painted  23  of  them. 
How  many  more  cards  does  she  have  left  to  paint^  , 

1.  Tell  how  to  find  the  answer  in  box  A:^  in  box  B.v 


Write  the  remainders  on  folded  paper. 

m 

a 

b 

c 

d 

e 

f 

9.  79 

89 

80 

56 

48 

98^ 

-51 

-28 

—w 

-50 

-21 

—J5- 

-43 

-m 

—m 

10.  46 

69 

87 

97 

50 

9H 

-42 

-23 

-64 

~7J 

-72 

-20 

—JU 

-50^ 

11.  69 

80 

95 

79 

65 

79<t 

-62 

-30 

-40 

-33- 

-24 

-53 

—JT 

— 46t 

12.  95 

96 

95 

74 

70 

84^ 

-22 

-74 

—n: 

-54 

-50 

-40 

~w 

-13^ 

In  subtracting  2-place  numbers,  first 


subtract  ones,  then  subtract  tens. 


A 

B 

C 

5 tens  and  7 ones 

57 

iii-if  IDHT 

- 2 tens  and  3 ones 

-23 

3Xe/rtd  and  , or  JlJ-- 

34 

2.  For  the  short  way,  look  at  box  C. 

Subtract  ones,  7-3.  Think,  “4.”  Write  “4”  in  one’s 
place  in  the  answer. 

Subtract  tens,  5-2.  Think,  “3.”  Write  “3”  in  ten’s 
place  in  the  answer.  57  - 23  =J¥ 


Tell  how  to  work  Ex.  3 to  7 the  short  way.l^ 


86 

4.  78 

5.  57 

6.  69 

7.  96(t 

-43 

-22 

-30 

-59 

-92t 

43 

56 

27 

10 

© Extra  Practice.  Work  Sets  22  and  23. 


What  Is  n?  No  Pencils,  Please! 

[O) 

Say  each  example,  giving  the  number  for  n. 


/If  c 

6 + n = 14 

III 

n - 8 = 6 

n - 7 = 7 

n — 9 = 5 

n - 8 = 3 

6 + n = 15 

15  - n = 8 

8 + n = 15 

13  - n = 6 

3- 

G 

Q 

n + 9 = 14 

n + 7 = 13 

n + 5 = 14 

^ 7 

n - 8 = 5 

5 4-  n = 12 

n - 6 = 8 

15  - n = 6 

G 

15  - n = 9 

15  - n = 7 

/2 

13 

/2 

n - 4 = 8 

n - 4 = 9 

n-  5 = 7 

...  -3 

s 

3- 

13  - 8 = n 

n + 7 = 12 

12  - n = 7 

8.  On  the  board,  check  Ex.  3 to  7 by  “^i^’s  or  with  tens 
and  ones. 


118 
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Differentiations  and  Extensions 

1.  Ask  for  volunteers  who  will  try  to  give  the 
correct  answers  to  addition  combinations  with  sums 

★Answers  Not  on  Reproduced  Page  118 

Responses  for  Ex.  3-6  should  follow  the  pat- 
tern shown  for  Ex.  2 on  the  reproduced  page. 
For  Ex.  7 the  response  should  be  like  that  below. 

Subtract  ones,  6—2.  Think,  “4.”  Write  “4” 
in  one’s  place  in  the  answer.  Subtract  tens,  9—9. 

Think,  “I  do  not  need  to  show  the  0 in  ten’s 
place.”  Write  the  ^ sign. 


from  11  to  15  stated  by  classmates.  Direct  the 
class  to  page  128  for  selection  of  facts. 

2.  Choose  some  examples  from  rows  9-12  (page 
1 19,  top).  Have  children  make  up  difference  prob- 
lems using  these  numbers  (e.g.,  row  9,  Ex.  a.  How 
many  more  pages  has  a notebook  of  79  pages  than 
one  which  has  51  pages?)  Exercises  of  this  type  in- 
volving imaginative  pupil  response  are  generally 
enjoyed.  Understanding  of  the  work  can  also  be 
evaluated  by  you. 

3.  Further  aid  in  subtracting  2-place  numbers, 
no  borrowing,  is  given  in  Extra  Practice  Sets  22 
and  23  (reproduced  on  the  next  page). 
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Sets  22  and  23.  S.  of  2-place  numbers. 

no  borrowing 

i a 

b 

c 

d 

e 

f 

g 

h 

i 

85 

37 

85 

68 

95 

87 

99 

89 

37 

: - 61 

- 25 

- 14 

- 18 

- 42 

- 86 

- 25 

- 53 

-33 

1 24 

12 

71 

50 

53 

1 

74 

36 

4 

h.  74 

78 

83 

39 

68 

94 

28 

67 

67 

-22 

- 14 

- 30 

- 12 

- 62 

- 84 

- 25 

- 40 

- 37 

52 

64 

53 

27 

6 

10 

3 

27 

30 

h.  43 

48 

79 

91 

20 

66 

69 

46 

47 

> -21 

- 33 

- 44 

- 81 

- 10 

- 33 

- 46 

- 16 

-44 

1'  22 

15 

35 

10 

10 

33 

23 

30 

3 

2.  68 

54 

67 

86 

78 

85 

94 

82 

39 

: -41 

- 33 

- 52 

- 24 

- 26 

- 35 

- 20 

- 21 

- 27 

27 

21 

15 

62 

52 

50 

74 

61 

12 

Teaching  Page  120 

Pupil’s  Objective:  To  learn  how  to  check  an- 

1 swers  in  subtraction. 

1 

1 Background.  Checking  subtraction  should  be 
1 taught  as  a rational  operation,  not  simply  as  a 
■ mechanical  trick  that  works. 

1 Pre-book  Lesson.  Use  14  or  15  objects  to 
begin  with  and  then  extend  to  higher-decade 
numbers.  For  example,  separate  14  marbles  into 
1 groups  of  9 marbles  and  5 marbles  and  then  put  the 
I two  parts  together  again,  showing  that  this  com- 
1 bining  process  (addition)  reconstructs  the  large 
j group  of  14  objects. 

i On  the  board  write  the  record  the  long  way; 

9 ^ 

K the  parts 

— I 

14  large  group 

' Book  Lesson.  Ex.  1 and  2:  Oral  work.  Rows 

j 3-6:  Written  work. 

I 


14  large  group 
— 9 one  part 
5 other  part 


Checking  Subtraction  Answers 

No  borrowing;  checking  [O] 

Check  your  work  and  know  that  your  answers  are  right. 

Box  A.  9 and  5 are 
±e  parts  of  14.  To  check 
your  subtraction,  add  the 
parts  upward.  5+9  = 14. 

Is  14  the  number  you  subtracted  from? 

2£;/¥- 

1.  In  box  B,  what  are  the  parts  of  39?/^  Add  the  parts 
upward.  Do  you  get  the  number  you  subtracted  from?^ 

2.  65  - 3 = 62.  Check  the  answer.  62  + 3 


A 

B 

14 

39 

~ ^ 1 Add  to 

— — 1 Add  to 

5 1 check 

25  1 check 

To  check  subtraction,  add  the  answer  and 
the  number  taken  away. 


That  sum  always  should  equal  the  number 
subtracted  from. 


Write  remainders  on  folded 

paper. 

Check. 

[W1 

a 

b 

c 

d 

e 

f 

3.  59 

86 

58 

70 

93 

65^ 

-27 

-63 

-41 

-60 

-42 

-24^ 

~J2 

~73 

/7 

/o 

s/ 

¥/‘2 

4.  48 

89 

59 

70 

86 

96^ 

-32 

-35 

-36 

-30 

-74 

-21^ 

~7r 

23 

¥0 

/2 

5.  70 

95 

86 

47 

89 

m 

-20 

-32 

-52 

-24 

-44 

-54^ 

so 

G3 

J‘2 

23 

¥5 

/¥'t 

6.  78 

20 

47 

99 

76 

580 

-24 

-10 

-27 

-88 

-62 

-250 

/o 

20 

// 

-7^ 

33* 

120- 


c.  Knowing  the  other  part  of  a number,  as  in  the 
number  right  and  the  number  wrong  in  a spelling 
or  an  arithmetic  test. 

2.  Discuss  the  personal  satisfaction  obtained 
from  self-checking  of  practice  work. 


i Differentiations  and  Extensions  ^ 

j NOTES 

1.  Discuss  reasons  for  accuracy  in  subtraction, 

I bringing  out  the  importance  of: 

; a.  Knowing  whether  the  amount  of  money  left 
, after  one  purchase  is  enough  to  make  another 
I purchase. 

, h.  Being  able  to  plan  materials  to  allow  for 
J future  needs  after  present  use  (as  in  sewing  or 
construction  work). 
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Facts  for  16,  17,  and  18 

[O] 

1.  9+7=?  

Cover  10  dots  and  think,  “10  dots+  .(e-  dots  = A-  dots, 

so  9 dots  + 7 dots  = J^-  dots.”  9+7 

2.  Now  find  from  the  dots  the  answers  to 

7 + 9 =/(^  16  - 7 = ? 16  - 9 = 7 

3.  Tell  the  whole  story  about  9,  7,  and  16.,v^ 

4.  8+8  =7^  ••••••••  + •••••••• 

Use  the  dots  to  help  you  tell  the  whole  story.v 

5.  9+8  =/7 

Use  10  dots  and  find  the  whole  story.v 

w=n;  n-9=s-,  n-i=‘f 

6.  9+9=/^ 

Tell  the  whole  story  in  addition  and  subtraction.v 

9f9=/g-, = 9 

7.  What  two  new  doubles  are  on  this  pagePv 
Draw  dot  pictures.  Then  copy  and  finish  these: 


8. 

9+7/^ 

9.  16- 

97 

10. 

8+8/^  11. 

o^ 

1 

00 

12. 

7+  m 

13.  17- 

87 

14. 

8+9/7  15. 

16-  77 

16. 

16 

17.  17 

18.  9 

19.  9 

-8 

-9 

+ 8 

+ 9 

T 

2 

/7 

/f 

See  if  you 

know  these  facts  for  16,  17,  and  18: 

7 

8 

9 

8 

9 

9 

+ 9 

+8 

+ 7 

+ 9 

+ 8 

+ 9 

16 

16 

16 

17 

17 

18 

16 

16 

16 

17 

17 

18 

-7 

-8 

-9 

-8 

-9 

-9 

9 

8 

7 

9 

8 

9 

121 


Practice  in  Addition  and  Subtraction 


[W] 

Copy  each  example,  writing  the  number  for  n. 

a 

b 

c 

1. 

17  - n = 8 

- 9 = 6 

18  - 9 = ^ 

2. 

n - 8 = 8 

15-  n = 8 

7+  9 = n 

3. 

7 + 8 = n 

5 + J = 14 

8 + ^ = 16 

4. 

16  - n = 7 

17  - 8 = ^ 

^^-8=6 

5. 

8+9  = ^^ 

n + 7 = 16 

9 + n = 17 

6. 

18  - n = 9 

13  - 6 = n 

15  - 6 = ^ 

7. 

15  - 7 = 

9+n=  14 

16  - 8 = n 

8. 

14  - n = 7 

6 + 6 = 

8 + n = 15 

Write  the  other  part  of  the  number,  if 
9.  one  part  of  16  is  1.9  11.  one  part  of  16  is  8.f 

10.  one  part  of  18  is  9.7  12.  one  part  of  17  is 


Write  answers  on  folded  paper.  Check  your  work. 


a 

b 

c 

d 

e 

f 

g 

13.  89 

12 

40 

37 

3 

48 

76^ 

-37 

+ 77 

+ 37 

-4 

+ 56 

-45 

+ 3^ 

5Z 

~W 

77 

33 

69 

3 

79^ 

14.  70 

29 

38 

62 

65 

19 

m 

+ 20 

-3 

-12 

+ 5 

-24 

-9 

+ 62^ 

90 

26> 

67 

9! 

/O 

25i 

15.  58 

5 

68 

87 

46 

46 

+ 20 

+ 43 

-6 

-80 

+ 52 

-6 

-li 

79 

92 

6>1 

7 

92 

90 

/Oi 

16.  79 

29 

51 

48 

60 

87 

m 

-54 

-5 

+ 48 

-4 

+ 10 

-6 

-16^ 

zs 

19 

99 

99 

70 

2/ 

73  < 

© Extra  Practice.  Work  Extra  Practice  Set  24. 
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Teaching  Pages  121  and  122 

Pupil’s  Objectives:  (a)  To  identify  and  start 
learning  the  A.  and  S.  facts  for  16,  17,  and  18; 
(6)  to  fill  in  missing  terms  (finding  «)  in  new  facts, 
as  well  as  in  some  familiar  ones;  (c)  to  write  an- 
swers to  addition  and  subtraction  examples. 

Background.  There  are  only  six  A.  facts  and 
six  S.  facts  with  the  numbers  16,  17,  18  as  sums  or 
minuends.  The  twelve  facts  make  four  whole  sto- 
ries, two  of  which  have  only  two  parts. 

Pre-book  Lesson.  Using  objects,  first  16,  then 
17,  and  18,  let  children  discover  the  two  parts  of 
the  whole  group  (no  part  exceeding  9 objects). 
Whole  stories  may  be  built  around  these  parts. 


Book  Lesson  (page  121).  Ex.  1-7:  Oral  work. 
Ex.  8-19:  Written  work. 

Book  Lesson  (page  122).  Written  work.  Rows 
1 to  8 should  serve  to  locate  children  in  need  of 
special  help  on  the  new  A.  and  S.  facts. 

Differentiations  and  Extensions 

1.  Provide  motivation  so  that  the  pupils  who 
need  to  learn  facts  will  want  to  learn  them. 

a.  Have  races.  (See  “Differentiations  and  Ex- 
tensions” section  for  teaching  page  24.) 

b.  Play  games:  “Old  Hat”  or  “Fish”  (see 
Manual,  pages  337  and  339). 

c.  Allow  children  to  be  challenged  by  each  other 
for  answers  to  facts. 
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d.  Introduce  a new  game,  “Mads,”  for  further 
motivation  and  practice  (see  Manual,  page  340). 

2.  Have  children  who  know  facts  write  an  ex- 
ample to  illustrate  each  generalization  (the  state- 
ments in  dark  print)  up  to  this  point  in  the  chapter. 

3.  Further  mixed  practice  in  addition  and  sub- 
traction is  provided  in  Extra  Practice  Set  24. 

Set  24.  Mixed  A.  and  S.  of  2-place  numbers 
without  borrowing  or  carrying 

abcdefghi 
il.  42  65  18  54  68  76  33  95^  24 

+ 50  - 25  + 50  + 30  - 37  - 60  + 45  - 80^  + 45 

I 92  40  68  84  31  16  78  150  69 

2.  10  51  72  28  94  69  99  350  87 

+ 36  +43  - 42  +41  - 64  - 36  - 40  + 30  - 23 

46  94  30  69  30  33  59  380  64 

I Teaching  Page  123 

j Pupil’s  Objective:  To  use  the  newly  taught 
^ skills  in  addition  and  subtraction  in  solving 
[problems. 

Background.  Putting  newly  taught  skills  to 
jwork  in  solving  problems  is  one  way  of  showing 
j their  values. 

I New  Word:  fair 

Book  Lesson.  Written  work. 

1.  Introduce  subject  of  the  Fair.  Compare  with 
local  amusement  places,  or  discuss  fairs  and  carni- 
ivals,  giving  a brief  description  of  the  usual  activi- 
ties. 

I 2.  Have  the  children  read  the  page  silently 
! before  starting  work  to  be  sure  that  vocabulary 
and  situations  are  understood, 
j 3.  After  completion  of  the  written  assignment, 
jhave  an  oral  lesson  based  on  the  problems.  Center 
attention  on  the  reason  for  selecting  addition  or 
subtraction  as  the  process  to  use. 

Differentiations  and  Extensions.  Have  the 
slower  learners  use  facts  they  are  still  studying  as 
la  basis  for  making  oral  or  written  problems  about 
a fair.  These  problems  can  be  presented  to  the 
I others  within  their  small  group.  Select,  or  have  a 
committee  of  children  select,  the  best  problems 
and  have  them  presented  to  the  class. 


Sue  and  Ann  Go  to  the  Fair 

Problem-solving:  differentiating  A.  and  S.  [W] 

Write  the  work  for  Ex.  1 to  7. 

1.  Sue  took  950  in  spending  money  to  the  fair.  Aim 
took  150  less  than  Sue,  or  how  much?<Pc’^ 

2.  Sue  paid  350  for  ice  cream  and  300  for  rides.  How 
much  did  she  spend  for  these  things 

3.  Ann  counted  28  peanuts  in  the  bag  she  bought. 
After  eating  8,  she  had  how  many  left? 20 

4.  Ann  gave  3 peanuts  to  the  first  elephant,  2 to  the 
second,  and  7 to  the  third,  or  how  many  peanuts  in  all?/2 

5.  Ann  counted  in  all  12  girls  and  15  boys  on  the 
merry-go-round.  That  was  how  many  children  in  all? 2 7 

6.  While  Sue  watched,  a man  sold  9 of  the  29  whistles 
he  had.  That  left  how  many  to  sell?  20 

7.  Ann  saw  28  balloons  for  sale.  Twenty  of  them  were 
red.  How  many  were  some  other  color?/ 

123 

NOTES 
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Understanding  about  Our  Money 

Coins;  dollar  sign;  cent  point  [O] 


1.  Starting  at  the  left,  name  the  coin  which  is 

a>  first,  C*  third,  cli/>'r;jey  6* 

b.  second;  d.  fourth;  f- 

2.  Which  of  the  coins  above  is  worth 

a.  b.  c.  5*?^  d.  ^ 

The  coin  at  the  right  (the  dollar)  is  worth  100(^,  but  we 
write  it  as  “$1.00”  most  of  the  time.  The  sign  $ is  the 
dollar  sign.  The  dot  in  $1.00  is  the  cent  point. 

$1.05  = one  dollar  and  five  cents.  We  say  “and”  for 
the  cent  point  when  we  read  dollars  and  cents. 

$6.72  = six  dollars  and  seventy-two  cents. 

$0.31~=  thirty-one  cents. 

$0.09  = nine  cents. 

3.  When  you  write  money  numbers  with  the  dollar 
sign  and  the  cent  point,  how  many  places  show  cents  ?2 

4.  When  there  are  no  dollars,  how  dcr  you  show  it?^ 

5.  Read  these  money  numbers: 

a.  $2.56;  b.  $0.69;  c.  $5.06;  d.  $9.17 


6.  Read  the  money  numbers  in  the  picture.)^ 

[W] 

7.  Write  with  the  dollar  sign  and  cent  point 

a.  Two  dollars  and  ten  cents;^2./(? 

b.  Five  dollars  and  two  cents; 

c.  Seven  dollars  and  twenty-five  cents;  ^7. 25 

d.  87(t;$0Ve-  i.  liMO? 

8.  How  much  money  is  a dime  and  a 
nickel?  Write  the  numbers  for  the  coins  as 
in  the  box  and  add. 

9.  How  much  money  do  these  coins  make: 

a.  A half  dollar  and  a quarter 

b.  A dime  and  three  pennies? ^<51. /j  (/o / 3 

c.  A dime,  a nickel,  and  three  pennies 


m 

/S* 


10.  How  much  was  left  if  you  had 

, ^0.1/^  2/^  , 

a.  a quarter  and  spent  4^  > b.  28^  and  spent 

^0.20(Tir20^  m/Ooi'/oi 


^0,23^^23* 


11.  How  much  less  is  5<J  than  a quarter^  H than  17(f? 
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Teaching  Pages  124  and  125 

Pupil’s  Objectives:  (a)  To  learn  the  coins  in 
our  money  system,  as  well  as  their  values;  (^)  to 
learn  the  technical  names  for  the  coins,  as  well  as 
the  terms  “coins,”  “dollar  sign,”  and  “cent  point,” 
and  the  symbol  $ ; (c)  to  see  how  to  read  and  write 
money  numbers  requiring  two  and  three  figures; 
{d)  to  compute  in  simple  money  transactions. 

Teacher’s  Preparation.  Have  one  or  more  of 
each  of  the  coins  to  show  to  the  class  and  to  use 
concretely  to  check  answers  in  Ex.  8-11.  If  no 
commercial  toy  money  is  available  (see  Manual, 


page  344,  for  a possible  supply  source),  let  some 
children  make  patterns  of  coins  from  pasteboard, 
noting  the  value  on  each  coin. 

A- Answers  Not  on  Reproduced  Page  125— — 

6.  Book  ($0.18),  eighteen  cents 
Skates  ($2.70),  two  dollars  and  seventy  cents 
Doll  ($2.00),  two  dollars 
Doll  carriage  ($4.75),  four  dollars  and  seventy- 
five  cents 

Drum  ($3.79),  three  dollars  and  seventy-nine 
cents 

Baseball  glove  ($1.15),  one  dollar  and  fifteen  cents 
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i Pre-book  Lesson.  Show  coins  and  discuss  their 
lvalue.  Note  if  there  are  any  children  who  seem 
j uncertain  of  values,  and  try  to  provide  some  time 
to  help  them  individually  before  requiring  them  to 
do  written  work.  Use  real  or  play  money,  es- 
tablishing simple  situations  that  are  easily  compre- 
hended by  all  children. 

New  Word:  page  124,  coins 

Book  Lesson 

Ex.  1-6:  Oral  work.  Use  this  part  of  the  lesson 
' as  an  inventory. 

I 7-77.-  Written  work.  Discuss  Ex.  8 and  the 

j work  in  the  box.  Suggest  that  Ex.  9-11  be  written 
‘ in  a similar  way.  The  work  may  be  checked  using 
I real  money  or  toy  money. 


[ Differentiations  and  Extensions 


iji  1.  Have  the  children  make  toy  coins  from  pat- 
; terns  to  use  for  experimentation  and  for  checking 
i examples. 

I 2.  Encourage  children  to  find  out  more  about 
foreign  coins  (which  they  may  have  in  collections 
or  as  family  keepsakes)  and,  also,  the  history  of 
American  coins. 

3.  Make  lists  of  equivalents,  as  in  the  following 
illustration  for  25^: 


25^ 

a quarter 

two  dimes  and  a nickel 
three  nickels  and  a dime 
twenty-five  pennies 
etc. 

4.  As  shown  below,  paste  toy  coins  on  a chart 
I to  show  equivalents. 

|(2)=@@©=@©0©@ 


Teaching  Page  126 

1 ' Pupil’s  Objectives:  (a)  To  give  orally  the  miss- 
I ing  number  for  n\  {h)  to  discover  that  a fact  may 
J be  “turned  around”  (i.e.  7 + 8 = 15,  so  15  = 7 + 8); 
(c)  to  write  answers  for  mixed  addition  and  sub- 
, traction  examples. 


What  Is  n?  No  Pencils,  Please! 


[O] 


Say  by  rows  and  then  by  columns. 

a 

b 

1.  n+  9 = 

18 

9+  n = 16 

5 + 9 = n" 

9 

19  „ „ 

9 

2.  16  - n = 

= 7 

n-  1 = 1 

18  - n = 9 

/5 

^ r.  /I 

/G  ^ ^ 

3.  7 + 8 = 

n 

8 + 9 = n 

n - 8 = 8 

7 

^ ^ 19 

4.  n + 6 = 

13 

9 + 5 = n 

6 + n = 15 

/c> 

/7  „ „ 

5.  7 + 9 = 

n 

n - 8 = 9 

15  - n = 8 

6.  15  - n = 

= 9 

9 + n = 17 

n+  8 = 16 

7.  i7—  9 = 

8 

14  - 8 = n 

n + 6 = 14 

Now  in  the  first  two  rows  turn  each  fact  around.  For 

Ex.  la  say. 

“9  + 9 = 

18,  so  18  = 9 + 9.” 

For  Ex.  2 a 

say,  “16- 

9=7,  sc 

. 7=16-9.” 

Do  You  Know? 

Progress  Test  10  [W] 

Write  the  answers  on  folded  paper. 

1.  74 

2.  98 

3.  35  4. 

98 

5.  32^ 

-30 

-38 

+ 60 

-57 

+ 57<t 

GO 

9/ 

m 

6.  89 

7.  71 

8.  89  9. 

42 

10.  90^ 

-2 

+ 8 

-67 

+ 56 

-40^ 

~J7 

19 

ll 

n 

SO^ 

11.  97 

12.  40 

13.  68  14. 

65 

15.  5<t 

-64 

+ 30 

-5 

-30 

+ 74<t 

J3 

70 

G3 

JS 

19'7 

16.  20 

17.  86 

18.  54  19. 

87 

20.  m 

+ 46 

+ 2 

-34 

+ 2 

-m 

a 

20 

^9 

90<7: 

21.  52 

22.  7 

23.  30  24. 

78 

25.  m 

+ 6 

+ 41 

-10 

-46 

-33<t 

20 

/3f 
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Pre-book  Lesson 

1.  Have  15  objects  in  one  group.  Ask  for  all 
pairs  of  A.  facts  that  can  be  obtained  from  this 
group.  As  children  say  the  pairs  (7+8,  8+7, 
9+6,  6+9)  encourage  them  to  say  “15  equals 
7 + 8”  and  so  on.  At  the  same  time  write  on  the 
board  what  they  have  said  (15  ===  7 + 8;  etc.) 

2.  Extend  this  idea  to  “turning  around”  in  sub- 
traction. 17  — 9 = 8,  so  8 = 17—9. 

Book  Lesson.  Rows  1-7:  Oral  work.  Ex.  1-25: 
Written  work.  Progress  Test  10. 

Differentiations  and  Extensions.  Invent  simple 
money  transactions  using  n as  the  missing  amount. 
Do  not  have  a total  higher  than  18^  for  an  oral 
exercise  of  this  kind. 
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things? 


A New  Look  at  Addition 

Review  [O] 

can  we  say  that  picture  A shows  a group  of  like- 
. picture  B?^  Picmre  C?.  What  are  like-things  ?v, 

^ ^ S'Jhl'KM  tAa^  OAt' 

A group  is  made  up  of  2 or  more  like-thmgs. 


2.  The  6 in  6 hats  and  the  2 in  2 trees 
are  numbers.  Tell  a number  for  picture  C.J 

3.  We  put  together,  or  add,  groups  to 
make  a larger  group,  called  the  sum.  In 
picture  D,  3 rabbits  and  2 rabbits  are  how 
many  rabbits  What  is  the  sum?^ 

4.  In  E,  3 cups  and  2 cups  are  how  many 
cups  in  all  P.5' 


5.  The  numbers  3,  2,  and  5 may  stand  for  rabbits 
or  cups  or  any  things  alike  in  some  way. 

When  you  see  3+2=5,  you  can 
think,  “3  things  added  to  2 things  of  the 
same  kind  make  S.  like-things  in  all.” 

Box  F shows  3 addition  facts. 

An  addition  fact  has  two  1 -place 
numbers  and  their  sum. 


F 

2 

4 

+ 3 

+ 7 

5 

11 

9+  3 

= 12 

You  should  know  the  81  facts  on  page  128.  Cover 
the  answers  and  see  if  you  know  all  of  them. 


The  81  Addition  Facts 


1 

1 

1 

1 

1 

1 

1 

1 

1 

+ 1 

+2 

+3 

+ 4 

+ 5 

+ 6 

+ 7 

+8 

+ 9 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

2 

2 

2 

2 

2 

2 

2 

2 

+ 1 

+ 2 

+ 3 

+4 

+ 5 

+ 6 

+ 7 

+ 8 

+ 9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3 

3 

3 

3 

3 

3 

3 

3 

3 

+ 1 

+2 

+ 3 

+4 

+ 5 

+ 6 

+ 7 

+ 8 

+ 9 

4 

5 

6 

7 

8 

9 

10 

11 

12 

4 

4 

4 

4 

4 

4 

4 

4 

4 

+ 1 

+2 

+ 3 

+4 

+ 5 

+ 6 

+ 7 

+ 8 

+ 9 

5 

6 

7 

8 

9 

10 

11 

12 

13 

5 

5 

5 

5 

5 

5 

5 

5 

5 

+ 1 

+2 

+ 3 

+ 4 

+ 5 

+ 6 

+ 7 

+ 8 

+ 9 

6 

7 

8 

9 

10 

11 

12 

13 

14 

6 

6 

6 

6 

6 

6 

6 

6 

6 

+ 1 

+ 2 

+ 3 

+4 

+ 5 

+ 6 

+ 7 

+ 8 

+ 9 

7 

8 

9 

10 

11 

12 

13 

14 

15 

7 

7 

7 

7 

7 

7 

7 

7 

7 

+ 1 

+ 2 

+ 3 

+4 

+ 5 

+ 6 

+ 7 

+ 8 

+ 9 

8 

9 

10 

11 

12 

13 

14 

15 

16 

8 

8 

8 

8 

8 

8 

8 

8 

8 

+ 1 

+2 

+ 3 

+4 

+ 5 

+ 6 

+ 7 

+ 8 

+ 9 

9 

10 

11 

12 

13 

14 

15 

16 

17 

9 

9 

9 

9 

9 

9 

9 

9 

9 

+ 1 

+2 

+3 

+4 

+ 5 

+ 6 

+ 7 

+ 8 

+ 9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

127 
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Teaching  Page  127 

Pupil’s  Objective:  To  review  many  of  the  ideas 
taught  about  groups,  numbers,  like-groups,  and  the 
process  of  addition. 

Book  Lesson.  Oral  work. 

1.  Use  this  page  as  an  inventory  to  determine 
what  understandings  are  not  yet  clear. 

2.  Be  certain  your  pupils  understand  that  an  ex- 
pression like  2 -|-  3 = 5 is  a general  way  to  express 
the  idea  that  whenever  2 like-things  and  3 like- 
things  are  combined,  the  sum  will  be  5 of  the  same 
kind  of  thing.  You  will  find  this  concept  useful 
when  pupils  must  add  2 tens  and  3 tens  and  find 
that  the  answer  is  5 tens. 


Teaching  Pages  128,  129,  and  130 

Pupil’s  Objectives:  {a)  To  see  in  an  organized 
form  the  81  A.  facts  (0-facts  are  omitted);  {b)  to 
learn  ways  that  help  in  finding  sums  for  A.  facts. 

Background.  Page  128  is  intended  principally 
for  reference.  The  “Helpers”  on  pages  129  and 
130  are  considered  second-best  methods  for  ob- 
taining answers  or  for  verifying  answers.  It  is  most 
desirable,  of  course,  that  pupils  should  be  able  to 
give  sums  instantaneously,  provided  they  under- 
stand the  ideas  and  relationships  involved. 

Although  your  more  capable  children  may  be  able 
to  give  the  sums  for  A.  facts  immediately,  the 
“Helpers”  may  lead  to  the  recognition  of  new  re- 
lationships and  may  also  develop  flexibility  in 
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Finding  Helpers  for  Addition  Facts 

Relalionships  [O] 

You  can  get  answers  in  many  ways.  When  you  do 
not  know  an  addition  fact,  use  a helper. 

For  each  example  below,  some  helpers  are  shown. 
Tell  how  to  use  each  helper  to  find  the  sum. 

1.  8 + 6 — ? 

helpers:  (a)6  + 8-J^r  14  - 6 - 8 ^4^- 6)„ 
(b)  10  + 4=  14^  (c)7+7=14^^ 

4 + 3 — ? Adp^^ 

EBELPERS:  (a)  3 + 4 = 7 (or  7-3  = 4 or  7-4  = 3)^ 
(b)3  + 3 = 6 (or  4 + 4=8)  (c)4  + 2 = 6 

dyOuA&d 

3.  6 + 4 = ? 


M^/ 

helpers:  (a)  4 + 6 = 10  (or  10-4  = 6 or  10  - 6 = 4)^ 

(b)5  + 5=10,,  (c)6  + 3 = 9 

d<ruA&)Ju/pe^  '‘Mp//  Adpe^ 

9 "I”  3 ~ 

helpers:  (a)  3 + 9 = 12  (or  12  - 3 = 9 or  12  - 9 = 3)^ 

(b)  10  + 2=  12  (c)  9 + 2=  11 

/oAje^ieA>  ‘Mpf/  jAeipuA/ 

Whole-Story  Helper.  To  find  any  addition  fact,  you 
can  use  some  other  fact  in  its  whole  story. 


10  Helper.  To  find  any  fact  with  a stun  over  10,  you 
can  make  the  larger  number  to  be  added  a 10  by  taking 
some  from  the  smaller  number. 

' Doubles  Helper.  To  find  a fact  when  the  numbers  to 
be  added  are  nearly  equal,  use  a double. 


. Up-or-Down  Helper.  To  find  an  addition  fact,  you 
can  go  up  or  down  from  a fact  you  know. 


Using  Helpers  for  Addition  Facts 

Relationships  [O] 

1.  4 + 0 = 4.  Why?^  2.  0+6=6.  Why?v  , 

(Ja/rm/nd^  Sp/J.) 

3.  0 + 8 = ? 4.  2 + 0 = ? 5.  0 + 0 = ? 


Zero  Helper.  Tell  a helper  to  use  when  one  of  the 
numbers  to  be  added  is  0.  '^Odd 

Some  boys  and  girls  used  these  helpers  to  find  sums. 
Tell  what  they  did. 


Example 

6.  9 + 6 = /i" 

7.  5+2=7 

8.  7 + 7 = 

9.  8 + 9 =/7 


Helper 

10  + 6 = 16  foAe£peA/ 
4+2=6  “mP'Z  ’lAtlpeA/ 

6 + 6 = 12  cCffuA&dAe^pM/ 
8 + 7 = 15  ‘^d(niAp2’’JuipeA/ 


Say  these  sums.  Tell  what  helpers  you  could  use  if 
you  did  not  know  a sum.  A" 


a 

b 

c 

d 

e 

f 

g 

h 

i 

10.  5 

3 

1 

0 

5 

8 

2 

0 

5 

+ 1 

+ 2 

+ 9 

+ 4 

+ 6 

+ 0 

+ 8 

+ 9 

+ 8 

{a 

s 

/o 

9 

// 

2 

/O 

9 

/3 

11.  2 

6 

0 

9 

2 

2 

6 

8 

5 

+ 7 

+ 7 

+ 7 

+2 

±4 

+ 3 

+2 

+ 5 

+ 9 

9 

/3 

7 

// 

s 

g 

/3 

/9 

12.  9 

8 

0 

5 

7 

4 

7 

4 

8 

+4 

+ 8 

+ 0 

+4 

+ 8 

+ 9 

+ 9 

+ 5 

+ 2 

/3 

0 

9 

/5 

/3 

/& 

9 

/o 

13.  9 

2 

6 

6 

9 

6 

8 

9 

7 

+ 5 

+ 6 

+ 8 

+ 6 

+ 7 

+ 5 

+ 7 

+ 8 

+ 7 

19 

/9 

72 

/<• 

// 

/s 

/7 

/9 

It  is  better  to  remember  a fact  than  to  get  the  answer 
by  using  a helper.  Always  try  hard  to  remember. 
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thinking.  Slower  learners  may  gain  confidence 
through  the  temporary  use  of  the  “Helpers.” 

Book  Lesson  (page  128).  Reference  page. 

I Book  Lesson  (page  129).  Oral  work.  The  re- 
dationships  on  this  page  may  be  discussed  by  not- 
ing one  “Helper”  at  a time  (summarized  at  the  foot 
jof  the  page  in  the  pupil’s  book),  and  then  finding 
iuses  for  it  in  Ex,  1-4,  or  by  studying  the  four 
! “Helpers”  and  then  determining  which  one  is 
i being  used  in  each  example. 

1 Book  Lesson  (page  130).  Oral  work. 

I 

j 1.  For  Ex.  1-5,  discuss  the  “Zero  Helper”  that 
^may  be  added  to  the  four  “Helpers”  already 

< {Continued  on  page  140) 


★Answers  Not  on  Reproduced  Page  130 — - 

Some  sample  responses  for  rows  10-13, 

Note:  The  whole-story  helpers  may  be  used  with 
any  of  the  A.  facts. 

10a.  For  5 + 1 = ?,  use  the  up-1  helper, 

4+1  = 5 (the  doubles  helper,  2+2,  would  be  too 
complicated  for  use  with  this  fact). 

10b.  For  3 + 2 = ?,  use  the  doubles  helper, 
2 + 2 = 4,  or  the  up-1  helper,  3+1  = 4. 

10  c.  For  1 + 9 = ?,  use  the  up-1  helper, 

1+8  = 9. 

Hi.  The  best  helper  for  5 + 9 = ? is  the  10 
helper,  4+  10=  14.  The  up-1  helpers,  4+9 
= 1 3 and  5 + 8 = 13,  may  also  be  helpful. 
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learned.  “If  0 is  one  number,  the  sum  is  the  other 
number.” 

2.  For  Ex.  6-9,  lead  children  to  state  a “Helper,” 
such  as,  “To  find  any  fact  with  a sum  over  10,  you 
can  make  the  larger  number  to  be  added  a 10  by 
taking  some  from  the  smaller  number.” 

3.  Be  sure  children  note  statement  of  the  “better 
way”  to  get  an  answer  at  the  bottom  of  the  page. 

4.  For  rows  10-13,  first,  try  to  have  sums  given 
immediately.  If  someone  hesitates  or  gives  an  in- 
correct answer,  suggest  that  a “Helper”  may  be 
needed.  A few  correct  sums  may  be  verified  by  the 
use  of  “Helpers.” 

Teaching  Pages  131,  132,  133,  and  134 

Pupil’s  Objectives:  (a)  To  review  important 
ideas  about  subtraction;  (b)  to  see  in  organized 
form  the  8 1 subtraction  facts  (0-facts  are  omitted) ; 
(c)  to  learn  ways  that  help  in  finding  remainders  or 
differences  for  S.  facts;  (d)  to  decide  on  appro- 
priate questions  to  complete  problems  in  addition 
and  subtraction  and  then  to  work  the  newly- 
formed  problems. 

Background.  The  oral  review  on  page  131 
brings  together  some  principles  and  generalizations 
concerning  subtraction — specifically,  those  concern- 
ing like-groups  and  numbers,  differences  and  re- 
mainders, 0-facts,  and  S.  facts. 

Again  “Helpers”  are  used,  this  time  for  sub- 
traction. Remember,  as  the  pupil  is  reminded  in 
the  text,  that  these  are  considered  to  be  “second- 
best”  methods  for  obtaining  answers  or  verifying 
“probable”  answers. 

Book  Lesson  (page  131).  Oral  work.  Review 
of  understandings.  Discuss  each  exercise,  referring 
not  only  to  the  pictures,  but  also  to  other  objects 
or  examples  that  may  support  the  statements.  Oc- 
casionally ask  questions  which  require  a negative 
answer,  such  as,  “Can  you  take  6 apples  away  from 
7 pears?” 

Book  Lesson  (page  132).  Reference  page. 

Book  Lesson  (page  133).  Oral  work.  Discuss 
the  three  “Helpers.”  Invoke  knowledge  of  other 
relationships  to  clarify  understandings,  such  as 
those  in  the  next  column. 


A New  Look  at  Subtraction 

Beview  [O] 

1.  Can  you  take  away  a group  of  like-things  from  a 

larger  group  of  like-things  ?J*^se  picture  A to  explain. v 

= Jcou/a 

2.  Numbers  stand  for  groups  of  like-things.  May  we 
take  away,  or  subtract,  numbers 

A number  minus  one  of  its  two  parts  equals 
the  other  part. 

3.  Is  the  answer  for  pictme  B a 
remainder  or  a difference^f'^^^t  is  it 
for  picture  Qd 

When  you  subtraet  a number,  the 
answer  is  sometimes  a remainder 
and  sometimes  a difference. 

4.  What  is  left  when  an  equal  number  is  subtracted 
What  is  left  when  zero  is  subtracted 

5.  7 — 4 = 3,  6 — 6 = 0,  12  — 5 = 7 are  called 

subtraction  facts.  In  a subtraction  fact,  the  answer  and 
the  number  subtracted  are  1-place  numbers. 

See  if  you  know  the  subtraction  facts  on  page  132. 

131 

a.  Which  leaves  more,  10  — 5 or  9 — 5?  Why? 


• • • • • Cross  out  5.  • • • • Cross  out  5. 

h.  Which  leaves  more,  10  — 5 or  10  — 6?  Why? 

• • • • • Cross  out  5.  • • • • • Cross  out  6. 

c.  Which  leaves  more,  15—10  or  15—9  or 
15—8?  How  many  more  than  15  — 10? 

•••••  •••••  ••••• 


Cross  out  10.  Cross  out  9.  Cross  out  8. 

Pre-book  Lesson  (page  134).  You  may  wish  to 
review  the  reasons  for  using  addition  or  subtraction 
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The  81  Subtraction  Facts 


2 

3 

4 

5 

6 

7 

8 

9 

10 

1:  -1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

' -2 

-2 

-2 

-2 

-2 

-2 

-2 

-2 

-2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

4 

5 

6 

7 

8 

9 

10 

11 

12 

-3 

-3 

-3 

-3 

-3 

-3 

-3 

-3 

-3 

, 1 

2 

3 

4 

5 

6 

7 

8 

9 

5 

6 

7 

8 

9 

10 

11 

12 

13 

-4 

-4 

-4 

-4 

-4 

-4 

-4 

-4 

-4 

1 1 

2 

3 

4 

5 

6 

7 

8 

9 

6 

7 

8 

9 

10 

11 

12 

13 

14 

■ -5 

-5 

-5 

-5 

-5 

-5 

-5 

-5 

-5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-6 

-6 

-6 

-6 

-6 

-6 

-6 

-6 

-6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

8 

9 

10 

11 

12 

13 

14 

15 

16 

-7 

-7 

-7 

-7 

-7 

-7 

-7 

-7 

-7 

1 

2 

3 

4 

5 

6 

7 

8 

9 

^ 9 

10 

11 

12 

13 

14 

15 

16 

17 

-8 

-8 

-8 

-8 

-8 

-8 

-8 

-8 

-8 

I > 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

1 

-9 

-9 

-9 

-9 

-9 

-9 

-9 

-9 

1 

2 

3 

4 

5 

6 

7 

8 

9 

before  asking  children  to  complete  the  problems 
on  page  134. 

I We  add  to  find  how  many  in  all. 

I We  subtract  to  find: 

I a.  How  many  are  left. 

I h.  How  many  are  gone. 

^ c.  The  ‘‘‘'other  part’"  of  a group. 

I d.  The  difference  between  two  groups. 

\ 

New  Words:  p2igt  stage,  bulbs 

Book  Lesson  (page  134) 

Rows  1-2:  Oral  work.  For  each  example,  have 
a pupil  give  an  answer  and  then  tell  the  “Helper” 

: which  could  be  used  to  get  the  answer.  Have 
‘ someone  state  in  words  the  “Helper”  found  useful. 


Finding  Helpers  for  Subtraction  Facts 

Belalionships  [O] 

For  each  example  below,  study  the  helper  you  can  use 
to  find  the  remainder. 

1.  9 - 5 = ? 
helper:  9-4=5 

(or  you  could  use  5 + 4=  9 or  4 + 5=9) 

Whole-Story  Helper.  To  find  any  subtraction  fact, 
you  can  always  use  some  other  fact  from  its  whole  story. 

2.  17  - 9 = ? 

helper:  18-9=9,  so  17-9=8 

Doubles  Helper.  To  find  a subtraction  fact  which  is 
almost  hke  a double,  you  can  use  the  double. 

What  other  helper  could  you  use? 

3.  15  - 8 = ? 

helper:  15  = 10  and  5 ones.  Subtract  8 from  the  10: 

10  - 8 = 2.  The  remainder  is  2 ones.  Then  these 
2 ones  + the  other  5 ones  = 7 ones,  so  15  - 8 = 7. 

10  Helper.  To  find  a subtraction  fact  when  the  number 
to  be  subtracted  from  is  larger  than  10,  first  think  of  that 
number  as  10  and  some  ones.  Subtract  from  the  10  and 
add  the  ones  to  that  remainder. 

What  other  helpers  could  you  use? 

Remember:  It  is  good  to  be  able  to  know  how  to  use 
helpers  if  you  need  to,  but  it  is  better  to  know  the  facts 
without  helpers. 

133 

as  “To  find  a subtraction  fact  which  is  almost  like 
a double,  you  can  use  the  double.” 

Ex.  1-5:  Written  work.  Be  sure  that  children 
realize  that  the  letter  “A.”  or  “S.”  indicates  the 
type  of  question  to  be  asked. 

Discuss  the  problems  after  they  are  completed, 
and  have  pupils  explain  whether  in  each  instance 
the  requirements  have  been  met. 

Differentiations  and  Extensions 

1.  The  “Helpers”  may  be  particularly  useful 
in  aiding  slower  learners.  It  may  be  well  worth  the 
time  spent  to  be  sure  that  the  children  understand 
the  idea  behind  each  “Helper”  and  that  they  know 
how  to  use  it.  Provide  a few  minutes  of  daily 

{Continued  on  page  142,  second  column) 
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Practice  on  Subtraction  Facts 

Tell  one  or  more  helpers  for  each  of  these  facts: 


a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  7 

9 

11 

14 

8 

9 

6 

17 

7 

-6 

-2 

-9 

-7 

-8 

-8 

-0 

-9 

-2 

/ 

7 

7 

0 

/ 

J- 

2.  12 

15 

9 

7 

7 

5 

18 

8 

5 

-6 

-9 

-1 

-0 

-3 

-5 

-9 

-2 

-1 

6 

7 

¥ 

0 

9 

(p 

¥ 

3.  10 

13 

10 

11 

8 

7 

8 

14 

6 

-5 

-9 

-9 

-2 

-0 

-1 

-7 

-9 

-6 

¥ 

/ 

9 

e 

/ 

s 

0 

Now  say  the  remainders.  Use  helpers  if  you  need  to. 

The  School  Play 

Writing  A.  and  S.  questions  for  problems  [W] 

Copy  each  problem.  Write  a question  to  finish  it. 
Then  find  the  answer. 

A.  at  the  end  means  to  write  an  addition  question. 

S.  means  to  write  a subtraction  question. 

1.  In  the  school  play  there  will  be  5 girls,  4 boys,  and 
2 older  people.  A.i^// 

2.  Joe  is  to  be  on  the  stage  7 times  and  Bob,  5 times. 

3.  Betty’s  ribbon  costs  18^.  Betty  has  only  8^.  S.^/0^ 

4.  In  practice  one  day  the  boys  made  8 mistakes  and 
the  girls  made  10  mistakes.  A.i(/S 

5.  The  stage  lights  have  12  bulbs.  3 of  the  12  bulbs 
are  no  longer  good.  S.i^9 

134 

★Answers  Not  on  Reproduced  Page  134 

Some  sample  questions  similar  to  the  ones  your 
pupils  should  write  for  Ex.  1-5  are  given  below. 
Of  course,  many  variations  for  asking  good  ques- 
tions are  possible,  and  you  should  allow  and  en- 
courage them. 

1.  Altogether,  how  many  people  will  be  in  the 
school  play? 

2.  Joe  is  on  the  stage  how  many  more  times  than 
Bob? 

3.  How  much  more  money  does  Betty  need  to 
buy  the  ribbon? 

4.  How  many  mistakes  did  the  boys  and  girls 
make  together? 

5.  How  many  of  the  stage  lights  must  still  be 
working? 


practice  until  each  “Helper”  is  being  applied  with 
intelligence. 

2.  Be  sure  that  pupils  can  tell  whole  stories.  Ask 
them  to  tell  you  other  parts  of  a whole  story  when 
one  part  is  given. 

3.  Give  extra  practice  in  learning  doubles,  so 
that  you  are  sure  that  pupils  know  them.  There 
are  only  9 addition  and  9 subtraction  doubles  to 
be  learned. 


1 

2 

3 

2 

4 

6 

+I 

±1 

±2 

- 1 

- 2 

- 3 

1 

2 

3 

4 

5 

6 

8 

10 

12 

±A 

+ 5 

±A 

- 4 

- 5 

- 6 

4 

5 

6 

1 

8 

9 

14 

16 

18 

±_Z 

i_§ 

±1 

- 7 

- 8 

- 9 

7 

8 

9 

Ask  pupils  to  tell  you  which  doubles  help  with 

5 9 7 

+ 4 +8.  +6. 

4.  Another  “10  Helper”  that  is  particularly 
useful  for  subtracting  8 or  9 from  a “teen”  number 
may  be  introduced — To  subtract  or  prove  a ^‘teeri’* 
number,  first  subtract  1 0 and  then  add  1 or  2 to  the 
remainder.  Of  course  in  subtracting  8,  2 would  be 
added  to  the  remainder.  To  make  this  clear  build 
a chart  showing  relationships  as  below.  Use  dots, 
if  helpful. 


11 

11 

11 

- 10 

so  — 9 

and 

- 8 

1 

2 

? 

12 

12 

12 

- 10 

so  — 9 

and 

- 8 

2 

3 

? 

13 

13 

13 

- 10 

so  — 9 

and 

- 8 

3 

4 

? 

14 

14 

14 

- 10 

so  — 9 

and 

- 8 

4 

5 

? 

and  so  on. 
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Do  You  Know? 

Progress  Test  11  [W] 

Write  answers  on  folded  paper  for  rows  1 to  4. 


a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  6 

7 

3 

4 

7 

4 

5 

8 

6 

+ 8 

+ 9 

+ 8 

+ 9 

+ 5 

+ 8 

+ 6 

+ 7 

+ 9 

/9- 

/6> 

// 

/J 

/2 

/2 

// 

TT 

~1S 

2.  9 

7 

5 

9 

9 

8 

4 

9 

6 

+ 6 

+ 7 

+ 8 

+2 

+ 5 

±8 

+ 7 

+4 

+ 7 

/s 

/¥ 

/3 

// 

/4^ 

Ko 

// 

13 

73 

3.  9 

7 

8 

9 

5 

3 

8 

7 

9 

+ 3 

+ 6 

+ 3 

+ 9 

+ 7 

+ 9 

+ 6 

+4 

+ 8 

/I 

/3 

// 

/f 

/2 

/2 

19- 

// 

/7 

4.  8 

6 

5 

8 

7 

2 

8 

9 

6 

+ 9 

+ 6 

+ 9 

+ 4 

+ 8 

+ 9 

+ 5 

+ 7 

+ 5 

n 

12 

/4^ 

/2 

/S 

// 

/3 

/0> 

// 

Copy  in  columns  and  write  answers  for  Ex.  5 to  8. 
i 5.  22  + 0 + 4 =i^  7.  2 + 6 + S=/6 

, 6.  7 + 5 + 5 = /7  8.  4 + 8 + 3 =/5 

' Write  the  whole  stories  in  A.  and  S.  about 


9.  7,  9,  and  16.  10.  9,  9,  and  18. 

9t7=/6,;  /(i-7=9  /g-9=9 

Write  the  time  shown  on 


11.  6,  8,  and  14. 

/•4^-6=y 


12.  clock  A..  13.  clock  B. 


Write  the  money  number 

14.  for  2 dollars  and  16  cents.^7./<^ 

15.  for  5 dollars  and  7 cents. 


iO.Sl  tPiySZ* 

16.  for  52  cents.^ 

17.  for  8 cents.. 


Make  study  cards  for  facts  missed  in  rows  1 to  4. 
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I Teaching  Page  135 

I Pupil’s  Objective:  To  check  progress  with  A. 
land  S.  facts,  column  addition,  whole  stories,  tell- 
! ing  time,  and  money  numbers. 

I Book  Lesson.  Written  work.  Progress  Test  1 1. 

1.  Remember  that  scores  obtained  are  less  im- 
I portant  than  are  data  respecting  successes  and 
[failures  on  particular  items. 

j 2.  Incorrect  A.  facts  should  be  noted  for  indi- 
! vidual  study.  Make  sure  to  return  to  them  later  to 
“check  off”  items  learned. 

3.  Detect  any  general  weakness  in  column  addi- 
jtion,  completing  whole  stories,  telling  time,  or 
1 writing  money  numbers,  to  ascertain  which  areas 
{ need  emphasis  in  reteaching  or  review. 


Adding  Four  Numbers 

Column  A.;  i addends  [O] 

Pictures  A and  B.  To  find  how  many  fish 
they  caught  in  all,  the  boys  put  the  groups 
together  and  counted  the  fish.  A quicker 
way  is  to  find  the  total  by  adding,  as  in  box  C. 
To  add,  look  at  2 and  1 and  think,  “3.” 
Remembering  3,  look  at  5 and  think,  “8.”  Remembering 
8j  look  at  4 and  think,  “12.”  The  total  is  12. 


Tell  how  the  sums  were  foimd  in  row  l[ 

'Zccoidio'i^ 

a 

b 

c 

d 

e 

f 

g 

h 

3 

2 

21 

5 

6 

4 

2^ 

5 

5 

3 

7 

7 

0 

li 

2 

2 

2 

0 

2 

5 

U 

30 

+ 3 

+ 8 

+ 3 

+ 4 

+ 3 

+ 6 

+ 8^ 

+ 20 

13 

17 

29 

16 

18 

15 

19^ 

140 

[W] 

Copy  and  write  the 

sums. 

Check  by  adding  upward. 

30 

6 

9 

2 

9 

5 

2U 

130 

5 

8 

4 

8 

5 

8 

H 

0 

1 

0 

0 

5 

3 

1 

0 

20 

+ 2 

+ 4 

// 

+ 6 

+ 4 

/9 

+ 1 

// 

+2 

/(t> 

+2<t 

+ 40 

Copy  the  numbers  in  columns,  and  add. 

3.  1,%0,31'i  8.  40,  5,1,  2 13.  4^,  3^,  8^,  4^ 

4.  0,  8,  7,  1 9.  9,  2,  2,  5 14.  %,  3^,  6^,  5^ 

5.  11,3,1,2/7  10.  2,  0,9,  7 /-^  15.  32^,  2^,  2^,  U 37^ 

6.  2,  5,  0,  6 11.  2,  7,  0,  9/‘7  16.  23^,  H,  3t,  2^2^^ 

7.  7,  5,  3,  2/7  12.  1,  7,  0,  9/7  17.  3<t:,  3<t,  2<t,  8<t 

O Extra  Practice.  Work  Sets  25  and  26. 


Do  You  Know? 

Progress  Test  12  [W] 

Use  folded  paper.  Write  the  remainders. 


a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  15 

16 

11 

14 

17 

15 

12 

13 

14 

-7 

-8 

-6 

-7 

-9 

-8 

-4 

-6 

-5 

—r 

3" 

7 

— 

7 

2.  12 

13 

15 

13 

11 

13 

14 

11 

16 

-5 

-7 

-6 

-4 

-3 

-9 

-8 

-5 

-9 

7 

— s 

“T 

y 

~Tp 

3.  12 

18 

11 

12 

16 

11 

13 

14 

12 

-8 

-9 

-4 

-9 

-7 

-9 

-5 

-6 

-7 

“T 

“7 

“T 

—f 

~T 

4.  13 

11 

14 

11 

12 

11 

17 

12 

15 

-8 

-7 

-9 

-8 

-6 

-2 

-8 

-3 

-9 

“3" 

— s 

“7 

Make 

study  cards  as  needed. 

Use  page  132. 

Oral  Practice 

1.  16  minus  3 = /^  4.  44  plus  4 = 

2.  9+3+2+0=/^  5.  6+3+5+3=77 

3.  21+2+3=7^  6.  32+ 2+ 0+ 3 =^7 
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Teaching  Pages  136  and  137 

Pupil’s  Objectives:  (a)  To  learn  to  find  sums 
for  four  addends  in  a column ; (b)  to  show  knowl- 
edge of  the  S.  facts  with  minuends  11  to  18;  (c)  to 
practice  the  skills  employed  in  (a)  and  (b). 

Background.  The  only  new  element  in  this  col- 
umn-addition work  is  that  four  instead  of  three  ad- 
dends are  to  be  combined.  You  will  notice  that  in 
no  example  is  there  occasion  to  bridge  into  the 
next  decade. 

New  Word:  page  136,  total 


Book  Lesson 

Row  1 (page  136):  Oral  work.  Call  your  chil- 
dren’s attention  to  the  longer  columns,  so  that  they 
may  be  challenged  to  greater  effort  by  knowledge 
of  progress  made. 

Choral  work  may  be  allowed  to  establish  the 
pattern  of  immediate  response. 

Slower  learners  may  need  to  verbalize  more  than 
the  more  capable  children.  If  they  feel  more  secure 
by  saying  3 -f-  5 (8)  and  2 (10)  and  3 (13),  allow 
this  as  a temporary  crutch,  but  work  toward  im- 
mediate response.  Hesitancy  with  each  addend 
may  indicate  lack  of  assurance  with  number  facts. 
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Djo  You  Understand? 


I Ex.  2-17  (page  136,  bottom,  and  137,  top): 
Written  work.  Move  around  among  children  and 
' ask  some  of  them  to  “think”  an  example  aloud. 

I Rows  1-4  (page  137,  middle):  Written  work. 
' Progress  Test  12.  Test  on  harder  S.  facts.  These 
['  examples  may  be  used  as  a reference  for  building 
. another  test  on  harder  A.  facts.  Duplicate  or  dic- 
1 tate  the  corresponding  A.  facts ; that  is,  for  1 5 — 7 
substitute  8+7,  etc. 

Ex.  1-6  (page  137,  bottom):  Oral  work.  This 
set  may  be  done  with  partners  or  with  small  groups. 

I Differentiations  and  Extensions.  As  needed 
assign  Extra  Practice  Sets  25  and  26 . 


Sets  25  and  26.  Column  addition  with  4 addends 


a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  3 

2 

5 

6 

2 

53 

84 

70 

41 

1 

4 

4 

1 

8 

2 

0 

5 

6 

4 

3 

2 

2 

5 

0 

3 

2 

0 

+ 1 

+ 5 

+ 6 

+ 6 

+ 4 

+ 3 

+ 2 

+ 1 

+ 2 

9 

14 

17 

15 

19 

58 

89 

78 

49 

5.  4 

3 

2 

1 

5 

60 

91 

32 

22 

2 

4 

5 

6 

0 

4 

5 

4 

3 

0 

3 

0 

4 

6 

3 

0 

3 

2 

+ 9 

+ 2 

+ 8 

+ 4 

+ 7 

+ 2 

+ 3 

+ 0 

+ 1 

15 

12 

15 

15 

18 

69 

99 

39 

28 

[.  2 

5 

4 

6 

3 

7 

61 

53 

34 

4 

4 

5 

5 

5 

2 

3 

4 

4 

1 

3 

2 

1 

8 

3 

2 

0 

1 

+ 2 

+ 6 

+ 3 

+ 0 

+ 1 

+ 5 

+ 3 

+ 2 

+ 0 

9 

18 

14 

12 

17 

17 

69 

59 

39 

!.  22 

4 

6 

8 

44 

50 

81 

42 

20 

3 

6 

3 

2 

2 

5 

2 

4 

3 

3 

8 

2 

5 

3 

2 

4 

2 

6 

+ 1 

+ 0 

+ 5 

+ 2 

+ 0 

+ 2 

+ 2 

+ 1 

+ 0 

29 

18 

16 

17 

49 

59 

89 

49 

29 

ji 

It  NOTES 
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Write  answers  for  these  examples: 

1.  What  is  the  dot  in  $4.97  called 

2.  To  find  how  much  smaller  7 is  than  19,  what 

should  you  do?,WiW  . ^ 

.acuJuOd  : 31 -S’,  n-S 

3.  Write  two  examples  in  the  7-5  family ^ , 

4.  To  check  addition,  what  should  you  do^ 

5.  Can  you  subtract  tens  from  ones?^%r 

6.  7 plates  + 6 cups  = 6 +4^ 

7.  How  many  inches  make  a foot?/2 

8.  If  you  take  away  all  of  a group,  how  much  is  left?^^ 

9.  Draw  a 4’-picture  for  54  + 14. 

10.  Write  two  examples  in  the  3+6  family. v 

Juck/oA : BfC, ; ISAO) 

11.  Write  a naming  number  which  shows  order,  v , 

12.  To  check  work  in  subtraction,  you  may  add  the 
remainder  to  what  other  number? 

13.  If  you  subtract  0,  do  you  change  the  number 

14.  Write  a three-place  number.  /Gl 

15.  2+3+4  = 9,  so  4+2+3=^ 

16.  Write  an  example  in  which  one  two-place  number 

is  subtracted  from  another  two-place  number.  aouJuoa-. 

32-// ^Z/ 

Write  the  money  number  for 

17.  nineteen  ex.’axs..$0./9(n/9i  18.  3 dollars  and  6 cents. 


Write  the  name  of  the  coin  that  is  worth 
19.  20.  25i. 


21.  10<^.  dimi/ 


13& 


Teaching  Pages  138,  139,  140,  and  141 

Pupil’s  Objectives:  (a)  To  evaluate  learning  of 
the  chapter  content ; Q/)  to  write  addition  and  sub- 
traction problems  according  to  directions. 

Background.  These  are  the  regular  tests  used 
to  evaluate  learning  of  facts,  skills,  and  ideas  taught 
in  the  chapter.  They  are  similar  in  nature  to  those 
given  for  the  two  previous  chapters. 

New  Words:  page  139,  weeky  curtains ’y  page 
140,  carefully 

Book  Lesson 

1.  Administer  the  four  end-of-chapter  tests  in 
the  usual  way. 
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Can  You  Work  Problems? 

Problem  Test  3 

Write  the  work  for  these  problems: 

1.  To  get  money  to  buy  things  for  our  room,  Tom  sold 
26  papers  last  week  and  Bob  sold  15,  Tom  sold  how 
many  more  papers  last  week  than  Bob?// 

2.  Twenty-two  of  our  35  chairs  had  to  be  painted. 
How  many  chairs  needed  no  paint  ?/J 

3.  Paint  for  a table  cost  27^.  Paint  for  a chair  cost  12^. 
Which  paint  cost  more?  How  much  more?/,5'i^ 

4.  Paint  for  the  table  and  the  chair  together  cost  how 
much?  (Use  the  numbers  in  Ex. 

5.  Nan  brought  us  10  pictures,  and  Sue  brought  8. 
Together  they  brought  how  many  pictures  ?/<P 

6.  We  had  18  feet  of  cloth  for  our  curtains.  Two  feet 
were  left  over.  We  had  used  how  many  feet  of  cloth  ?/(^ 

7.  It  took  12  nails  to  put  up  one  curtain  and  10  nails 
to  put  up  another.  For  the  two  curtains,  how  many  nails 
were  needed? 22 

139 

2.  After  Problem  Test  3 is  completed,  it  might 
be  well  to  discuss  it  item  by  item,  with  appropriate 
questions  to  check  understandings  and  with  illus- 
trations to  clarify  meanings.  In  the  same  way, 
determine  after  the  completion  of  Diagnostic  Test  3 
whether  individual  or  group  work  is  needed  for 
“Study  Pages”  and  for  “Practice  Sets.” 

3.  Remember  that  Computation  Test  3 may  be 
used  for  practice  since  there  is  an  alternate  compu- 
tation test  in  this  Manual  (page  325). 

4.  Have  a brief  discussion  of  the  plan  before 
starting  the  written  work  at  the  top  of  page  141. 
Encourage  children  to  state  problems  so  that  they 
seem  “real.”  Discuss  problems  after  completion. 


Do  You  Make  Mistakes? 

Diagnostic  Test  3 

Write  answers  on  folded  paper.  Check  carefully. 


a 

b 

c 

d 

e 

Study 

Practice 

1. 

5 

2 

6 

2 

3i 

Pages 

Sets 

8 

9 

5 

8 

% 

+ 6 

+ 8 

+ 7 

+ 9 

+ 6^ 

100-101 

17 

~79 

/9 

/<r 

~19 

-7N 

2. 

60 

8 

69 

48 

+ 7 

+ 50 

-9 

-8 

-6<t 

102, 116 

18,21 

67 

sg 

60 

¥0 

507 

3. 

50 

9 

31 

8 

3 

3 

6 

3 

1 

4 

0 

3 

136 

25,26 

+ 4 

+ 2 

+ 2 

+ 5 

+4^ 

// 

39 

79 

ni 

4. 

30 

54 

55 

60 

42<t 

+ 50 

+ 23 

+ 30 

+ 38 

+ 33^ 

105-107 

19,  20, 
24 

77 

2S 

92 

757 

5. 

80 

98 

67 

79 

857 

-60 

-53 

-27 

-20 

-847 

117-118, 

120 

22,  23, 
24 

70 

95 

W , 

59 

/7 

Be  sure  to  read  the  Study  Pages  carefully  before  you 
do  the  work  on  the  Practice  Sets.  The  Study  Pages  will 
help  you  find  why  you  made  your  mistakes. 
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and  let  others  in  the  class  tell  if  problems  meet 
specifications. 

Differentiations  and  Extensions.  Allow  indi- 
viduals to  know  progress,  strengths,  and  weak- 
nesses. In  administering  the  tests,  remember  that 
you  are  not  merely  seeking  answers  and  grades, 
but  a measure  of  ability.  By  noting  the  strengths 
and  weaknesses,  not  only  can  you  help  the  child, 
but  you  can  bolster  your  own  teaching.  This  is  a 
good  point  in  the  year’s  work  to  catch  weak  points 
and  then  go  over  them  individually. 

Use  the  table  on  page  147  to  find  the  per  cents 
to  be  entered  on  the  individual  record  cards. 


146 


Writing  Problems 

Problemsohing  helps 

Write  in  words  subtraction  problems  for  Ex.  1 to  7. 
Then  work  the  problems. 

1.  59^,  It  (difference  problem).)|[529' 

2.  48  bags,  6 used  (number-left  problem).t^4i2 

3.  16  curtains,  4 curtains  clean  (other-part  problem) 

4.  27  apples,  7 left  (number-gone  problem).^2«? 

5.  17  red  roses,  9 pink  roses  (difference  problem). 

6.  25  stories,  all  but  5 of  them  are  new  (other-part 
problem)  .^2^> 

7.  5^  in  pocket,  29^  needed  (other-part  problem).^;^ 

How  Well  Can  You  Figure? 

Compulation  Test  3 

After  the  test  on  page  140,  you  studied  the  things  that 
were  hard  for  you.  Now  take  the  test  below.  Copy  the 
examples.  Add  or  subtract  and  check.  Watch  the  signs! 


39 

2.  47 

3.  52 

4. 

89 

5. 

580 

-23 

-34 

+40 

-34 

-80 

/ 6> 

/3 

91 

++ 

50</ 

70 

7.  70 

8.  64 

9. 

51 

10. 

570 

-50 

+ 18 

-44 

* 

+ 7 

— 560 

20 

20 

59 

/0 

25 

12.  26 

13.  30 

14. 

85 

15. 

620 

+ 63 

-6 

+ 50 

-60 

-520 

?? 

20 

^0 

25 

/Oi 

16.  1+4+ 9+ 5/9  18.  2+ 4+ 9+ 2^7  20.  20(^+4t+2<t+2i2^^ 

17.  9+0+7+1/7  19.  6+3-f8+0/7  21.  3H+6(t+ 0+2^39^ 
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★ Sample  subtraction  problems  for  each  of  Ex. 
1-7  are  given  at  the  top  of  the  next  column. 


★Answers  Not  on  Reproduced  Page  141 

1.  Mary  has  59^;  Joan  has  7^.  How  much 
more  has  Mary  than  Joan? 

2.  Mrs.  Ellery  bought  48  bags  for  school  lunches 
and  used  6 in  one  week.  How  many  were  left? 

3.  4 of  the  16  curtains  in  Jill’s  house  had  been 
cleaned.  How  many  should  go  to  the  laundry? 

4.  There  were  27  apples  on  the  table  before  the 
party  and  only  7 after  the  party.  How  many  were 
used? 

5.  There  were  17  red  roses  and  9 pink  roses  in 
one  vase.  How  many  fewer  pink  roses  were  there? 

6.  In  our  new  book  there  are  25  stories.  All  but 
5 of  them  are  new.  How  many  are  new? 

7.  James  wants  to  buy  a toy  truck  for  29<ji.  He 
has  5^.  How  much  more  does  he  need? 


NOTES 


TABLE  OF  PER  CENTS  FOR  CHAPTER  3 SCORES 


Per  Cents  for 

so.™ 

Per  Cents  for 
Computation  Test 

Per  cents  for 
Computation  Test 

Score 

IjA  , 

Per  Cents  for 
Computation  Test 

.. 

1 

3 

4 

5 

6 



10  ^ 

#4*29 

7 

8 

9 

10 

11 

" 

■ Mss 

43 

48 

52 

12 

13 

15 

16 

67  ■ 

’ 62 
' ' 67 

' ' 71 

76 

17 

18 

19 

20 

21 

81 

36 

90 

95 

100 

; Score 

Per  Cents  for 

Problem  Test 

' 

■ 1 

14 

■ 2 

29 

h ■ 3 

43 

r 4 

57 

r 5 

71 

V 6 

86 

+ 7 

100 
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To  understand  linear  measure,  children  must 
engage  in  a great  variety  of  realistic  measuring 
activities. 


Teaching  Chapter  4 of  Grade  3 

Introduction 


! I.  Learning  Outcomes  in  Chapter  4 

The  content  of  Chapter  4 is  organized  to 
produce: 

1.  Skill  in  higher-decade  addition  with  carrying 

2.  Ability  to  add  two  2-place  numbers  with 
carrying 

3.  Ability  to  add  columns  of  three  and  four  ad- 
dends, with  bridging  of  the  twenty  decade 

4.  Skill  in  higher-decade  subtraction  with  bor- 
rowing 

5.  Ability  to  subtract  2-place  numbers  with 
borrowing 

6.  Understanding  of  §■,  and  5 when  applied 
to  single  objects. 

7.  Understanding  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

8.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

II.  The  Nature  of  the  Major  Outcomes 

Skills  and  Abilities  in  Addition  with  Carry- 
ing and  Subtraction  with  Borrowing 

Chapter  4 is  organized  primarily  to  develop  in- 
telligent competence  in  addition  with  carrying  and 
in  subtraction  with  borrowing.  Typical  examples 
containing  the  new  skills  are:  26  + 8 ; 45  -f-  27 ; 

5+6+8-f3;  36 -- 9,  and  61  — 33.  Since  the 
pattern  of  instruction  for  each  skill  is  substantially 
the  same,  and  since  it  resembles  closely  that  used  in 
Chapter  3 to  teach  these  skills  without  carrying  or 
I borrowings — for  these  reasons  each  outcome  does 
[inot  need  to  be  specifically  discussed  as  was  done 
Ifor  previous  chapters.  It  will  suffice  here,  with  one 
[exception,  merely  to  note  the  general  characteristics 
;of  the  plan  for  teaching. 

j In  the  case  of  each  skill  the  first  step  is  to  re- 
iveal  the  rationale  of  the  process,  first  with  objects 
:(real  and  pictured)  grouped  in  tens,  then  with 
! 0 -numbers,  then  with  “tens”  and  “ones”— all 
i preceding  the  solution  with  abstract  numbers.  In 
these  preliminary  activities,  as  has  been  said,  atten- 
ition  is  centered  on  the  logic  of  the  computation. 


Children  learn  to  explain  what  is  done,  and  to  tell 
why  it  is  done,  without,  however,  adopting  the 
explanations  themselves  in  the  pattern  of  habits. 
They  are  not  given  what  may  be  called  a standard 
way  of  thinking  until  late  in  the  sequence  of  learn- 
ing experiences,  when  they  come  to  the  point  of 
working  with  abstract  numbers.  Then  they  are 
taught  a “short  way”  or  a “quick  way”  to  think  as 
they  compute.  From  the  outset,  then,  emphasis  is 
on  understanding,  while  economical  procedures 
are  deferred  until  the  children  are  ready  for  them 
and  for  practice  on  them.  This  understanding  is 
assured  through  the  development  and  use  of  the 
appropriate  generalizations  and  relationships  men- 
tioned in  the  list  below,  including  the  organization 
of  new  addition  families  when  the  sum  of  the  ones 
is  more  than  9 and  new  subtraction  families  when 
the  ones  cannot  be  subtracted. 

Understanding  of  and  | when  Applied  to 
Single  Objects 

By  Grade  3,  most  children  have  had  consider- 
able experience  with  the  unit  fractions  and 

5,  especially  as  applied  to  single  objects  (such  as 
J of  a candy  bar,  5 of  an  apple).  Even  so,  these 
fractions  are  introduced  in  this  chapter  in  such  a 
way  that  emphasis  is  on  understanding  only.  In 
fact,  the  complete  Grade  3 fraction  program  is 
devoted  to  developing  the  meaning  of  fractions — 
a high  degree  of  skill  in  working  with  fractions  will 
come  later  after  the  important  concepts  have  been 
assimilated. 

Turn  to  pages  154  and  155  in  the  pupil’s  book 
to  see  how  gradually  (and  how  concretely)  the  idea 
is  developed  that  the  fractional  parts  of  a whole 
must  be  equal  in  size.  Note  how  pictures  are 
used  to  show  a whole  and  its  2 halves,  and  how  the 
children  then  identify  halves,  fourths,  and  thirds 
from  pictures  of  geometric  forms.  Next,  note  how 
pupils  are  led  to  reproduce  §,  and  5 using  their 
own  drawings  of  circles,  squares,  and  rectangles. 
Finally,  observe  that  the  work  with  fractions  does 
not  go  beyond  the  picture  stage. 
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Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 


Although  it  was  unnecessary  to  discuss  each  out- 
come individually,  you  will  want  to  be  aware  of 
certain  specific  concepts,  generalizations,  relation- 
ships, and  skills  which  are  presented  in  Chapter  4. 

1.  Concepts  and  essential  technical  terms  and 
symbols: 


pound  (lb.) 
ounce  (oz.) 
carry  (in  A.) 
fraction 
half  (halves) 
third 


fourth 

circle 

square 

rectangle 

borrow  (in  S.) 

calendar 


day  (da.) 
week  (wk.) 
inch  (in.) 
foot  (ft.) 
yard  (yd.) 
mile 


2.  Important  relationships  and  generalizations. 
These  appear  in  heavy  type  on  the  following  pu- 
pil’s book  pages  (and  on  the  corresponding  repro- 
duced pages  in  this  Manual):  143,  145,  149,  154, 
162,  164,  169,  171,  175,  178. 

3.  Skills  beyond  those  already  listed: 

a.  Weighing  things  in  ounces  and  pounds 

b.  Measuring  in  quarter  inches  with  the  ruler 
and  in  yards  with  the  yardstick 

c.  Making  and  using  addition  families  in  connec- 
tion with  higher-decade  addition  when  the  sum  of 
the  ones  is  more  than  9 and  in  higher-decade  sub- 
traction when  the  ones  cannot  be  subtracted 

d.  Computing  to  find  a missing  term  (repre- 
sented by  n)  in  addition  and  subtraction  examples 

e.  Use  of  the  calendar 


Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

This  important  aspect  of  the  arithmetic  pro- 
gram should  not  be  neglected.  To  assure  yourself 
of  the  nature  of  this  outcome,  reread  the  sections 
listed  under  this  heading  for  Chapters  1 and  3 (see 
Manual,  pages  25  and  112). 


III.  Miscellany 

Several  features  in  the  development  of  the  new 
skills  in  the  pupil’s  book  deserve  special  comment. 

1.  Use  of  '‘‘‘crutches.''''  Devices  of  the  kind 
commonly  called  “crutches”  are  used  consistently 
to  picture  clearly  the  nature  of  the  operations 
under  instruction.  Samples  are  given  in  examples 
a to  at  the  top  of  the  next  column — the  little 


I’s  in  a to  c and  the  changing  of  the  minuend  in  d 
to  4 tens  and  12  ones. 


/ 

/ 

/ 

m 

L 26 

b.  1 

c.  46 

d. 

+ 9 

+ 34 

+ 35 

- 34 

35 

41 

81 

18 

Crutches 

of  these 

kinds  were 

not  generally 

taught  twenty  years  ago.  They  were  said  variously 
to  be  unnecessary  encumbrances,  to  take  children 
off  the  direct  path  of  learning,  and  to  be  certain  to 
be  retained,  once  learned,  with  the  result  that  more 
economical  procedures  would  never  be  substituted. 
Since  that  time  these  charges  have  been  proven 
groundless  both  in  research  and  in  the  practical  ex- 
perience of  classroom  teachers.  Crutches  are  at  the 
present  found  commonly  in  textbooks,  for  they  are 
now  recognized  for  their  worth  as  temporary  learn- 
ing aids.  These  crutches  help  children  to  see  sense 
in  computation,  and  teachers  find  that  children  can 
easily  be  guided  away  from  their  use  when  crutches 
no  longer  serve  a purpose. 

2.  Decomposition  as  the  method  of  subtracting. 
The  fact  that  we  have  used  the  word  “borrow” 
in  connection  with  subtraction  in  such  examples  as 
d above  tells  you  that  we  teach  subtraction  by  the 
decomposition  method  rather  than  by  equal  addi- 
tions. In  decomposition,  the  minuend  (52  in  the 
type  example  above)  is  transformed  (“decom- 
posed”) into  the  equivalent  value,  40+  12,  as  pic- 
tured by  the  crutch.  Application  of 
equal  additions  to  the  same  example 
would  require  subtraction  accord- 
ing to  the  pattern  in  the  altered  ex- 
ample at  the  right.  That  is,  a 10  in 
the  form  of  10  ones  is  added  to  the 
2 ones  of  the  minuend,  and  1 (ten)  is  also  added 
to  the  3 (tens)  of  the  subtrahend,  34,  to  make  it 
44.  Hence,  the  name  “equal  additions”! 

Decomposition  is  the  method  of  subtraction 
most  generally  taught  in  the  schools  of  America 
(but  not  of  England  or  of  some  other  European 
countries).  There  is  some  research  to  show  that 
equal  additions  is  faster  than  decomposition  and 
slightly  more  accurate.  But  most  of  the  data  in 
these  studies  have  been  collected  in  working  with 
children  in  Grade  5 or  above  and  even  with  adults 
— in  a word,  with  those  far  removed  from  the  time 
of  learning.  Recent  research,  on  the  other  hand, 
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has  demonstrated  pretty  completely  that,  so  long 
as  we  wish  children  to  understand  what  they  learn, 
the  decomposition  method  is  preferable  to  the 
equal-additions  method.  The  latter  method  re- 
I quires  the  use  of  a sophisticated  generalization, 

I namely:  The  difference  between  two  numbers  is  not 
j affected  if  the  same  amount  is  added  to  both  numbers. 
This  generalization  is  extraordinarily  difficult  to 
rationalize  and  objectify  for  children  in  Grade  3. 

; By  contrast,  decomposition  may  readily  be  made 
intelligible,  as  it  appears  in  Arithmetic  We  Need. 
This  fact  alone  would  be  enough  reason  to  use  the 
decomposition  method  in  Grade  3.  But  there  are 
other  reasons:  decomposition  taught  meaningfully 
i is  faster  and  more  accurate  than  equal  additions, 
j 3.  The  term  ‘‘'borrow.''^  There  are  those  who 
object  to  the  use  of  the  word  “borrow”  when  there 
are  not  enough  ones  (or  tens,  or  hundreds)  in  the 
corresponding  place  in  the  minuend  to  permit  the 
subtraction  of  the  subtrahend  figure.  Such  people 
are,  of  course,  correct  in  their  objection,  if  they  as- 


sume that  the  word  can  have  but  one  meaning,  for 
nothing  like  borrowing  actually  occurs.  We  simply 
transform  the  minuend  into  an  equivalent  value. 

Yet,  the  term  “borrow”  does  have  another  mean- 
ing— a mathematical  meaning  that  can  be  found  in 
the  dictionary.  It  is  not  uncommon  for  words  to 
have  more  than  one  meaning  and,  in  asking  pupils 
to  learn  the  mathematical  meaning  of  the  word 
“borrow,”  we  are  asking  no  more  of  them  than  we 
do  in  asking  them  to  accept  the  idea  that  both  a boy 
and  a brook  can  be  described  as  “running.”  What 
is  important  is  that  pupils  really  understand  how 
the  minuend  is  transformed  when  there  are  not 
enough  ones,  tens,  etc.  from  which  to  subtract. 

4.  Place  value.  Perhaps  you  have  not  yet  been 
convinced  that  the  effort  you  have  put  into  teach- 
ing number  meanings  and  place  value  has  “paid 
off.”  If  so,  you  will  get  the  needed  evidence  as 
you  teach  Chapter  4.  We  rely  upon  these  under- 
standings for  making  the  new  skills  sensible — and 
they  can  be  made  sensible  in  no  other  way. 
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Weighing  Things 

Measures  [O] 

Ann  is  playing  store.  Ann’s  mother  plays  she  is  buying 
5 pounds  of  apples  from  Ann. 


1.  What  does  Arm  use  to  weigh  the  apples? 

2.  Can  you  tell  fron|tl^^ture  if  Ann  has  weighed 
too  many  apples  or  too 

3.  Find  a book  which  weighs  about  a pound.  Find 
some  other  things  in  the  room  that  weigh  about  a pound. 

„4^4rccA/ad : , '?0'z£^ez^, 

4.  Name  four  things  that  are  sold  by  the  pound./^ 

5.  How  many  pounds  do  you  weigh? 

6.  Guess  how  much  three  other  children  weigh. 
Then  ask  them  to  see  if  you  made  a good  guess. 


Things  weighing  less  than  a pound  weigh  only  otmces. 
We  can  carry  such  things  easily.  It  takes  16  ounces  to 
make  a potmd. 

7.  Which  things  weigh  a pound  or  more? 
a dog  ^ a ruler  a candy  egg  an  orange 

a cup  a table  a big  pmnpkin  a knife 


16  ounces  (oz.)  = 1 pound  (lb.)  1 lb.  = 16  oz. 


Say  the  missing  word:  pounds  or  ounces. 

8.  The  doll  weighs  25 

9.  The  baby’s  shoes  weigh  10 

10.  The  morning  paper  weighs  5 

11.  Mrs.  Bums  carried  home  10;4»^f  potatoes. 

12.  Joe’s  bicycle  weighs  30 

13.  Mary  now  weighs  about  SOfiemJi- 
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Teaching  Pages  142  and  143 

Pupil’s  Objective:  To  learn  the  concepts 
“pound”  and  “ounce,”  their  abbreviations  “lb.” 
and  “oz.,”  and  their  relationship. 

Background.  These  pages  are  intended  to  give 
meaning  to  units  of  measure  used  in  weighing  by 
helping  your  pupils  associate  the  correct  terms  with 
common  objects — dogs,  chairs,  apples,  and  the  like. 
The  table  of  measures  in  the  middle  of  page  143 
should  be  learned,  but  it  is  even  more  important 


that  your  pupils  at  this  time  have  reasonably  func- 
tional concepts  for  the  two  units,  pound  and  ounce. 
These  concepts  they  can  get  only  from  direct  ex- 
periences with  objects  or  from  vicarious  experiences 
with  described  objects.  Only  you,  the  teacher,  can 
be  sure  that  this  phase  of  instruction  receives  ade- 
quate attention. 

Teacher’s  Preparation.  If  possible,  have  scales 
available  for  weighing  light  objects  as  well  as 
objects  that  weigh  approximately  an  ounce  each 
and  some  that  weigh  about  a pound. 
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Pre-book  Lesson 

1.  Elicit  from  the  children  information  about 
pound  weights,  such  as  weights  of  baby  brothers 
Hand  sisters,  food  that  comes  in  pound  containers 

(butter,  coffee),  and  food  that  is  weighed  at  the 
store  (meat,  vegetables).  Introduce  the  term 
ounce  by  discussing  how  small,  light  objects  are 
weighed,  such  as  spices  or  pieces  of  mail, 

2.  If  possible,  weigh  some  objects  on  scales,  or 
compare  weights  of  unknown  value  with  those  of 
known  value;  i.e.,  allow  them  to  make  judgments 
based  on  objects  chosen  as  standard  weights. 

New  Words:  page  143,  ounces y carry 

Book  Lesson.  Oral  work.  Call  particular  at- 
tention to  the  table  of  measures  and  to  the  abbrevia- 
tions it  contains.  When  correct  answers  are  given 
for  Ex.  8-13,  the  names  of  the  articles,  their  weights, 
land  the  proper  weight  abbreviations  should  be 
written  on  the  board:  e.g.,  doll — 25  ounces  (25  oz,), 

I Differentiations  and  Extensions 

I \.  All  children  may  note  labels  on  packages  of 
igroceries  at  home.  Lead  them  to  notice  the  differ- 
ences between  net  weight  (contents  only)  and  gross 
weight  (contents  plus  packaging). 

I 2.  More  capable  children  may  obtain  information 
at  the  post  office  relative  to  weights  of  letters  and 
j packages.  Some  of  them  may  also  obtain  informa- 
Ition  about  the  types  and  uses  of  scales  at  various 
1 places,  such  as  the  meat  market,  self-service  laun- 
|dry,  airport,  or  farm. 

j NOTES 

I 

i ■ 


!i 


s»»s 

Mother  made 


Hary  made 


Cookies  for  the  Picnic 

Higher-decade  A.  wilh  carrying  [O] 

1.  Picture  A.  Mother’s  cookies  made  how  many  tens 
and  ones?^  Mary’s  made  how  many  ones?  7(mtd 

2.  To  find  how  many  in  all,  Mary  made  as  many  tens 
as  she  could  (picture  B),  instead  of  counting  by  ones. 
How  many  cookies  were  there  for  the  picnic  ? 32 

3.  Instead  of  counting,  Bill  added  first  ones,  then  tens, 
as  in  box  C.  Explain  the  sum,  “2  tens  and  12  ones.” 

But  Bill  knew  that  12  ones  = 1 ten  and  2 ones.  So 
he  changed  the  groups  from  2 tens  and  12  ones  to  3 tens 
and  2 ones.  In  this  way,  he  carried  1 ten. 


c 

D 

2 tens  and  5 ones 

1 

+ 7 ones 

25 

2 tens  and  12  ones. 

±1 

or  3 tens  and  2 ones,  or  32 

32 

4.  Mother  said,  “Using  figures  is  the  shortest  way,” 
On  Bill’s  paper,  she  added  as  in  box  D.  ’ 0 

How  did  Mother  show  the  ten  which  she  carried?^ 
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Teaching  Pages  144  and  145 

Pupil’s  Objective:  To  discover  the  rationale  of 
higher-decade  addition  with  carrying. 

Background.  Pages  144  and  145  are  but  the 
first  two  pages  in  a unit  extending  through  page 
149,  all  of  which  is  designed  to  give  intelligent 
mastery  of  higher-decade  addition  with  carrying. 
The  first  step  is  understanding  the  logic  of  the 
process  of  finding  sums  for  such  examples  as 
25  + 7 and  9 + 36. 

In  order  better  to  demonstrate  the  need  for  car- 
rying and  the  method  used  in  carrying,  it  is  wise 
to  begin  by  using  real  or  representative  objects  to 
solve  a classroom  problem  before  proceeding  with 


I 
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5.  Mother  brought  out  two  jars  of  candy  balls.  She 
said  that  one  jar  had  9 balls  in  it  and  the  other,  36. 
The  children  all  said,  “Let’s  add  these!” 

6.  Bill  added  with  tens  and  ones,  as  in  box  E.  Tell 
how  he  finished  his  work. 


7.  Mary  said,  “I’ll  add  the  way  Mother  showed  us.” 
Tell  how  Mary  added  (as  in  box  F). 


E 

F 

9 ones 

'9 

+ 3 tens  and  6 ones 

+ 36 

3Jj/nd  and  /Sorted  J or 

[W] 

Copy  Ex.  8 to  22.  Find  the  sums  two  ways:  by  tens 
and  ones;  and  with  figures. 


8.  32  + 9^/  13.  64 

9.  43  + 8^/  14.  38 

10.  25  + 6i/  15.  56 

11.  53  + 9<^2  16.  48 

12.  36  + 54^/  17.  75 


+ 872 

18. 

56  + %3 

+ 1^^ 

19. 

67  + 87+ 

+ 8<^^ 

20. 

46  + 9++ 

+ 6+^ 

21. 

79  + 8^7 

+ m 

22. 

84  + 993 

23.  In  each  of  Ex.  8 to  22  you  carry  a ten.  Why?v 
You  carry  when  the  sum  of  the  ones  is  10  or  more. 
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the  material  in  the  pupil’s  book.  In  this  way  the 
children  may  actually  “carry”  objects  from  the 
one’s  place  to  the  ten’s  place.  Representative  ob- 
jects, such  as  splints  or  cardboard  tickets,  have 
their  special  advantage  for  demonstrating  carrying, 
since  they  can  be  readily  assembled  in  groups  of 
tens. 

Teacher’s  Preparation 

1.  Have  available  sets  of  objects,  such  as  books. 
Also  obtain  40  or  more  splints,  pencils,  or  card- 
board strips,  with  enough  rubber  bands  for  putting 
them  in  groups  of  ten. 


2.  Pocket  charts  (see  Manual,  page  335)  are 
particularly  good  aids  to  use  in  conjunction  with 
this  lesson.  The  early  stages  of  learning  the  con- 
cept of  “carrying”  often  proves  difficult.  Graph- 
ically, the  pocket  chart  can  help  to  overcome  many 
of  the  hurdles  and  provides  an  excellent  semi- 
concrete transition  from  the  concrete  objects  as 
mentioned  in  1 in  the  preceding  column. 

Pre-book  Lesson 

1.  Present  a classroom  situation  in  which  the 
total  of  two  groups  of  objects  must  be  found  such 
that  the  total  of  the  ones  is  more  than  9 (e.g.,  18 
books  and  4 books). 


First  set  up  the  18  books  in  a pile  of  1 ten,  and 
another  pile  of  8,  as  in  picture  A,  above.  Next, 
place  a pile  of  4 books  on  top  of  the  8~group  to 
make  a total  of  12,  as  in  picture  B above. 

Now,  ask  pupils  to  suggest  ways  of  finding  the 
totals.  Try  to  lead  them  to  suggest  that  the  12 
books  make  a pile  of  10,  with  2 over.  Then  have 
a child  rearrange  the  books  as  shown  in  picture  C. 
Point  out  that  now  the  total  can  be  read  at  a glance: 
“2  tens  and  2 ones  make  22.” 

Your  pupils  will  have  “carried  a ten,”  even 
though  they  do  not  know  the  name  for  the  process. 

2.  Representative  objects,  such  as  splints  or 
cardboard  tickets,  may  also  be  used.  Pictures  D 
and  E,  at  the  top  of  the  next  page,  show  two  steps 
in  adding  35  and  9 using  splints. 
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Differentiations  and  Extensions 


D 

(35)  (9) 

E 

000//////  /mm 

007>0  //// 

3.  While  pupils  continue  demonstrations  with 
similar  examples,  have  children  at  their  desks 
keep  individual  records  with  0 -pictures,  words, 
and  numbers,  as  shown  below. 


29  -h  6 = ? 

000//II  ■///// 
my 

2 tens  and  9 ones 
-f-  6 ones 

/ 

29 
+ 6 

2 tens  and  1 5 ones,  or 
3 tens  and  5 ones,  or  35 

35 

New  Words:  page  144,  pagel45, /ars 

Book  Lesson 

Ex.  1-7:  Oral  work. 

Ex.  8-22:  Written  work.  If  slower  learners  can- 
not find  sums  in  the  two  ways  suggested,  let  them 
use  any  way  that  makes  sense  to  them. 


1.  You  may  demonstrate  carrying,  too,  by  using 
the  pocket  chart,  as  illustrated  for  23  -|-  8 in  the 
sequence  below: 

23 


A 

Tens 

n n n- 

1 1 uJt A 1 

Add  8 ones 

B 

Tens 

Ones 

nnnnnnnnnnn 

"A].:.:././ \ \ gmmm 

%:■.  . ■ 'i:'  i: 

Regroup  (carry) 

C 

Tens 

Ones  I 

n n n 

' • TL : 

1 n .1  i 

2.  Allow  more  capable  children  to  experiment 
with  other  materials  (e.g.,  cardboard  disks  in 
stacks).  After  their  solutions  have  been  approved, 
these  children  may  present  them  to  slower  learners, 
showing  concrete  materials,  words,  and  numbers. 


NOTES 
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New  Addition  Families 

Higher-decade  A.  with  bridging  [O] 

1.  In  each  example  in  box  A the  numbers  in  one’s 
place  are  *i-  and  S-. 

2.  Each  example  is  part 
of  what  family?  3 tg 

3.  Say  3 other  examples 

in  the  same  family.>i«<Xia/; 
&3tg;  73  fg; 

4.  The  examples  in  bra^ 

B are  parts  of  what  fam^y?^ 

5.  Say  3 other  examples 

in  the  5+7  .^duA/oA- 

/sty;  StG7;  ‘7St7 

6.  For  35  + 7,  the  sum  of  the  ones  is  12,  or  1 ten 

and  2 ones.  Because  the  sum  of  the  ones  is  more  than  9, 
the  ten’s  figure  in  the  sum  will  be  1 more.  What  is  it?4^^ 

7.  To  add  35  + 7,  think,  “12”  (for  the  ones,  5 + 7), 
then  think,  “42.” 

8.  Tell  the  ten’s  figures  in  the  sums  in  box  B. 

( ^eMou/' ad  ,</n/  7-  ) 

9.  To  add  5 + 57,  think,  “12,  62.”  Explain.. 

iS-o-fiour  CLd  ^ (yC'.  7, ) 

10.  Tell  what  to  think  in  the  other  examples  in  box  B.^ 

11.  Now  say  the  sums  this  way  in  box  A. 


Say  the  ten’s  figures  in  these  sums,  then  the  sums: 


a 

b 

c 

d 

e 

f 

S 

12.  28 

36 

9 

5 

4 

27 

48 

+ 5 

+ 7 

+ 13 

+ 25 

+ 37 

+ 7 

+ 7 

33 

¥3 

^l 

30 

¥/ 

3¥ 

33 

13.  8 

78 

6 

83 

74 

9 

7 

+ 39 

+ 8 

+ 68 

+ 9 

+ 6 

+ 89 

+ 53 

¥7 

7C> 

7¥ 

91 

70 

97 

00 

A 

13  23  33  43  53 

+ 8 +8  +8  +8  +8 

2.1  3!  4^/  S!  (^/ 


35  5 25  5 5 

±7  +7  +^ 

¥Z  C,7  31  <71  SI 


[wi 


Write  4 examples  in  the  family  for  each  of  these: 

14- 

15.  4+9| 

Write  the  family  in  which  Ex.  20  is  a part.  Do  the 
same  for  each  of  Ex.  21  and  22. 


20.  36+  9^/^ 


21.  5+27+/7 


22.  23+  8 


Copy  Ex.  23  to  42  and  write  the  sums.  For  Ex.  23, 


think,  “15 

, 45,” 

and  write  ‘ 

‘45”  as  the  sum. 

23.  36 

27.  26 

-31.  39 

35.  42 

39.  58^ 

+ 9 

+ 8 

+ 7 

+ 9 

+ 4^ 

¥5 

24.  8 

3¥ 

28.  9 

¥6 

32.  7 

S! 

36.  8 

027 

40.  9<t 

+ 19 

+ 41 

+ 26 

+ 67 

+m 

17 

25.  8 

so 

29.  59 

33 

33.  85 

75 

37.  9 

l¥i 

41.  H 

+ 38 

+ 8 

+ 7 

+ 72 

+ 29t 

¥0 

26.  63 

67 

30.  7 

91 

34.  9 

?! 

38.  34 

307 
42.  5<t 

±1 

+ 14 

+ 42 

+ 8 

+ S5i 

70 

11 

S! 

¥1 

907 

Tom  is  12  years  old.  His  mother  is  34.  His  father  is 


41.  How  old  will  each  be  in  9 years?  See  Ex.  43  to  45. 

Copy  and  find  these  sums: 

43.  12  44.  34  45.  41 

±9  ±9  +9 

17  ¥3  SO 

46.  Sue’s  money  is  shown  in 

picture  A.  Ann’s  money  is  shown 
in  picture  B.  Does  Sue  have  as 
much  money  as  Ann? 
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Teaching  Pages  146  and  147 

Pupil’s  Objective;  To  learn,  by  recognizing  re- 
lationships, how  to  organize  new  addition  families 
for  higher-decade  examples  in  which  the  sum  of 
the  ones  is  more  than  9. 

Background.  Note  the  thought  pattern  il- 
lustrated in  Ex.  7 for  35+7  (“12,  42”)  and  in 
Ex.  9 for  5+  57  (“12,  62”).  Slower  learners  may 
need  to  use  an  intermediate  step  in  which  for 
35+7  they  think,  “12”  (for  the  ones,  5 + 7),  then 
think,  “4”  (1  more  ten),  then  think,  “42.” 

Book  Lesson 

Ex.  1-13:  Oral  work.  Representative  objects, 
such  as  splints,  may  be  used  while  discussing  the 


examples  in  boxes  A and  B to  clarify  the  idea  that 
the  one’s  figures  to  be  added  are  the  same  for  each 
family.  It  should  be  made  clear,  too,  that  the  sum 
of  the  ones  is  10  or  more,  so  the  ten’s  figure  in  the 
sum  of  the  two  numbers  must  be  1 more  than  the 
ten’s  figure  of  the  2-place  number.  Slower  learners 
may  manipulate  objects  as  the  teacher  directs. 

For  rows  12  and  13,  slower  learners  may  need 
many  step-by-step  experiences  to  help  them  think 
answers  for  higher-decade  examples.  Have  them 
use  splint-bundles  as  you  write  steps  such  as  these: 

a.  48+  5',  family  is  8+  5;  use  13. 

b.  13  is  more  than  IQj  so  the  sum  is  in  the  50’s. 

c.  Sum  is  53. 

Also  have  children  do  other  examples  in  the  family 
as  you  encourage  shorter  thought  processes. 
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d.  38  + 5‘i  think,  “13,”  then  think,  “4  tens,”  then 
think,  “43.” 

e.  58  + 5;  think,  “13,  63.” 

Ex.  14-46:  Written  work.  Select  children  to 
iread  each  direction  orally  to  be  sure  that  all  direc- 
tions are  understood.  The  first  higher-decade 
example  for  each  part  of  the  lesson  (i.e..  Ex.  14,  20, 
23)  may  be  written  on  the  board  as  a guide. 

Be  sure  children  understand  that  Ex.  43-45  are 
associated  with  the  problem  preceding  them,  and 
that  pictures  A and  B illustrate  Ex.  46. 

Differentiations  and  Extensions.  More  capable 
children  may  write  sentences,  putting  “name” 
words  with  the  numbers  for  some  of  Ex.  23-42  on 
jpage  147  (for  Ex.  24,  8 butterflies  and  19  butter- 
flies are  27  butterflies). 


Teaching  Page  148 

I Pupil’s  Objective:  To  learn  the  shortest,  most 
economical  way  of  finding  sums  for  higher-decade 
addition  examples  with  bridging. 

Background.  Do  not  hurry  the  children,  par- 
ticularly the  slower  learners,  into  adding  the  quick 
way,  but  encourage  them  toward  this  goal. 


Teacher’s  Preparation 

1.  Make  a decade  bar  as  shown  in  the  Pre-book 
Lesson. 

I 2.  Duplicate  or  put  on  the  board  mixed  higher- 
idecade  examples,  with  and  without  bridging,  as 
shown  in  the  Pre-book  Lesson. 


Pre>book  Lesson 

1.  A number  line  may  be  used  to  illustrate  the 
■need  of  making  the  ten’s  number  in  the  sum  1 more. 
A temporary  number  line  may  be  made  by  drawing 
■lines  on  the  chalkboard,  possibly  using  colored 
■chalk  to  mark  off  tens.  A more  permanent  one  may 
jbe  made  by  punching  holes  in  tape  or  pasteboard 
Ifor  ones  and  drawing  lines  to  separate  each  group 
jof  tens,  as  illustrated  below. 


30 


% "'9  to 

pooooooqoo 


, ‘ f f / • 

(0000.00000 


oooooooooo 


A Quicker  Way  to  Add 

Higher-decade  A.  with  bridging  [O] 

The  shoemaker  has  finished  24  shoes.  He  has  8 more 
to  finish.  In  all,  he  has  how  many  shoes? 

1.  This  example  is  part  of  the  J£-  + family. 

2.  Because  the  sum  of  4 + 8 is  more  than  9,  you 
know  that  the  ten’s  figure  in  the  sum  will  be  one  more. 
So,  for  24  + 8,  the  ten’s  figure  will  be  T-. 

3.  To  add  24  and  8 think,  “12,  J2-.”  But  there  is  a 
quicker  way.  Just  look  at  24  and  8 and  think,  “32.” 

In  Ex.  4,  at  the  right,  look  at  the  numbers  4.  37 
37  and  9,  and  think,  +9 

On  page  147,  tell  the  sums  in  Ex.  23  to  42. 

[W] 

Write  sums  for  these  the  quick  way: 

a b c d e 

5.  19  +62+  3 + 182/  28  +63^  47  + 855  59  + U3 

6.  8 + 32W  49  +857  69  + m 88  + 4^2  28  + 13S 

7.  57  +5^2  6 + 192+  3 + 51i>0  19  + 12i>  34  + 9+5 

8.  5+  48+5  79+  2P/  1^1320  68  + 87^  77  + 6f5 

© Extra  Practice.  Work  Sets  27  and  28. 
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Bracket  the  addends  with  markers  or  with  your 
hands  (as  shown  for  15  4-8  by  the  curved  lines 
on  the  number  line  in  the  previous  column)  and 
have  children  notice  whether  the  sum  is  in  the 
next  higher  decade. 

2.  Use  examples  such  as  these  to  help  children 
distinguish  between  higher-decade  examples  that 
require  bridging  and  those  that  do  not: 

64  37  18  7 49  3 53 

±1  ±A  ±1  ±2  ±A 

3.  Encourage  children  to  give  immediate  answers 
to  the  higher-decade  examples  above.  Children 
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unable  to  do  so  may  use  a number  line  or  the  longer 
approach  as  taught  in  the  preceding  lesson. 

Book  Lesson.  Ex.  1-4:  Oral  work.  Rows  5-8: 
Written  work. 

Differentiations  and  Extensions 

1 . Allow  more  capable  children  to  do  written  work 
independently. 

2.  Give  to  a small  group  the  instruction  fitting 
the  needs  of  slower  learners  so  that  they  may  ad- 
vance to  a higher  level  of  thinking.  Some  may  be 
at  the  34 -f-  9 (“13,  43”)  level  as  taught  on  page 
146,  needing  only  guidance  and  practice  in  obtain- 
ing answers  immediately.  Others,  whose  under- 
standing is  weak,  may  need  to  go  back  to  the  initial 
steps  in  carrying  as  taught  on  page  144. 

3.  Continue  with  short  daily  practice  periods  on 
examples  to  help  slower  learners.  Have  them  organ- 
ize higher-decade  “families”  from  facts  being 
studied  and  have  them  apply  new  learnings. 

If  the  fact  being  studied  is  8 -|-  7 = 15,  use  it  to 
help  with  the  higher-decade  examples,  18+7, 
38  + 7,  58  + 7,  and  so  on.  Then  erase  answers 
to  see  if  pupils  can  give  immediate  responses. 

4.  More  capable  children  may  volunteer  to  stand 
before  the  class  and  give  immediately  answers  for 
any  higher-decade  examples  suggested  by  others. 
To  keep  within  limits,  examples  on  pages  147  or 
148  may  be  used. 

5.  For  further  help,  pupils  may  do  Extra  Prac- 
tice Sets  27  and  28. 


Sets  27  and  28.  Higher-decade  A.  with  bridging 


a 

b 

c 

d 

e 

f 

g 

h 

[.  64 

36 

8 

58 

49 

53 

37 

24 

+ 7 

+ 8 

+ 47 

+ 3 

+ 7 

+ 9 

+ 4 

+ 9 

71 

44 

55 

61 

56 

62 

41 

33 

I.  61 

5 

7 

8 

37 

15 

87 

16 

+ 9 

+ 25 

+ 35 

+ 12 

+ 8 

+ 8 

+ 3 

+ 9 

70 

30 

42 

20 

45 

23 

90 

25 

[.  49 

55 

79 

64 

47 

68 

52 

77 

+ 2 

+ 9 

+ 9 

+ 8 

+ 7 

+ 8 

+ 9 

+ 6 

51 

64 

88 

72 

54 

76 

61 

83 

:.  83 

57 

48 

52 

34 

66 

29 

88 

+ 8 

+ 9 

+ 9 

+ 8 

+ 6 

+ 7 

+ 8 

+ 6 

91 

66 

57 

60 

40 

73 

37 

94 

Practice  in  Using  Addition  Families 

IW] 

In  all  examples  in  an  addition  family,  the  one’s 
figures  in  the  sums  are  the  same. 

When  the  sum  of  the  ones  is  more  than  9,  the  ten’s 
figure  in  the  sum  is  1 more. 


Write  sums  on  folded  paper.  For  money  numbers,  be 
sure  to  write  the  sums  with  $ sign  and  cent  point. 


a 

b c 

d 

e f 

g 

1.  22 

59  60 

6 

68  2 

$0.69 

+ 7 

+ 8 +9 

+ 19 

+ 7 +54 

+ 0.04 

-79 

1T 

25 

75  5G 

$>0.13 

2.  57 

43  8 

9 

2 21 

$0.85 

+ 8 

+ 5 +44 

+ 72 

+ 35  +9 

+ 0.04 

15 

~W 

~Tr 

J7  30 

^0.89 

3.  8 

26  46 

13 

8 7 

$0.17 

+ 75 

+ 3 +8 

+ 6 

+ 12  +50 

+ 0.09 

-T3 

-77  15 

~w 

~W  155 

To:7g 

4.  4 

7 50 

9 

36  28 

$0.06 

+ 74 

+ 34  +8 

+ 86 

+ 2 +3 

+ 0.47 

V/  Si 

75 

38  3! 

$0.S3 

What  Is  n? 

No  Pencils,  Please! 

[Ol 

1.  33 

2.  78 

3.  45 

4.  37 

5.  n7 

+ ng 

-n7 

+n7 

-n3 

+28 

41 

71 

52 

34 

37 

6.  59 

7.  xH 

8.  84 

9.  n^* 

10.  29 

+ n7 

+ 48 

-nV 

+39 

66 

57 

80 

47 

21 

11.  6+  n + 9 = 15 

14. 

20  + 4 + n 

= 29 

12.  4 + 8 + n=  17 

15. 

n+6+7+4  = 19 

13.  22  + n + 4 = 33 

16. 

9 + 9 + n = 

= 27 
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Teaching  Page  149 

PupU’s  Objectives:  (a)  To  practice  writing 
quickly  answers  for  higher-decade  addition  ex- 
amples; {b)  to  practice  finding  orally  in  addition 
and  subtraction  examples  the  missing  number  for 
n in  higher-decade  examples  studied  to  this  point. 

Book  Lesson 

Rows  1-4:  Written  work.  Ask  children  to  prove 
the  generalizations  using  the  following  examples: 

a.  5 15  35  75 

+ 3 ±J  dii  +i 

(In  all  examples  in  an  addition  family,  the  one’s 
figures  in  the  sums  are  the  same.) 


158 


1 

' h.  6 16  26  56 

il  ±2  +7  +7  +7 

(When  the  sum  of  the  ones  is  more  than  9,  the 
Iten’s  figure  in  the  sum  is  1 more.) 

Ask  pupils  to  complete  this  statement:  “When 
the  sum  of  the  ones  is  9 or  less,  ...” 

Observe  children  during  written  work  and  with- 
|draw  slower  learners  for  individual  or  group  help. 
Watch  particularly  for  confusion  as  to  whether  the 
ten’s  figure  in  the  sum  is  1 more  or  the  same. 

Ex.  1-16:  Oral  work.  slower  learners 

give  inaccurate  answers  for  n use  the  decade  bar 
land  calculating  blocks  to  identify  the  number  and 
the  family  group  of  which  it  is  a part. 

Il  Make  sure  that  all  children  are  conscious  of  two 
things  in  connection  with  higher-decade  addition. 

I a.  The  sum  of  the  one’s  figures  forms  a basic 
A.  fact. 

I h.  Some  higher-decade  examples  involve  bridg- 
■ing  to  the  next  decade  and  some  do  not. 

Differentiations  and  Extensions 

f 1.  All  children.  Help  them  to  make  up  examples 
.similar  to  Ex.  1-16  at  the  bottom  of  the  page  in  the 
pupil’s  book.  They  may  ask  partners  for  missing 
numbers,  checking  with  teacher  or  pupil  leaders 
the  answers  on  which  they  do  not  agree, 
j 2.  More  capable  children  may  show  the  pro- 
cedure on  an  abacus,  as  illustrated  in-  the  next 
i column.  Remember  that  the  abacus  is  a counting 
‘device. 


5 + 27  = ? 

Step  1.  On  the  one’s  rod,  count 
and  bring  down  5 beads  for  the  5 
ones  to  be  added. 


Step  2.  Start  to  bring  down  7 
more  ones  (for  the  7 ones  in  27), 
counting  “1-2-3-4-5”  (there  are  no 
beads  for  “6-7”).  Remember  the  2 
ones  not  counted. 


Step  3.  Move  the  10  ones  up  to 
the  top.  Move  1 bead  down  on  ten’s 
rod  to  stand  for  the  10  ones  moved 
up. 


Step  4.  Now  bring  down  on  one’s 
rod  the  2 ones  remembered  from 
Step  2. 


Step  5.  Move  2 more  tens  down 
for  the  2 tens  in  27. 

Answer:  5 + 27  = 3 tens  and  2 
ones,  or  32. 


NOTES 


159 


Practice  in  Subtraction 

[W] 

Copy  and  write  the  remainders. 


a 

b 

c 

d 

e 

f 

g 

1. 

78 

17 

67 

89 

14 

79 

$0.16 

-8 

-9 

-50 

-5 

-5 

-36 

-0.07 

70 

8 

/7 

9 

¥3 

$0.09 

2. 

13 

78 

79 

16 

58 

14 

$0.15 

-6 

-73 

-50 

-8 

-46 

-9 

-0.07 

7 

-5 

29 

8 

/2 

$0.08 

3. 

16 

69 

14 

68 

29 

15 

$0.68 

-9 

-9 

-8 

-45 

-7 

-8 

-0.60 

7 

00 

0 

23 

22 

7 

$0.08 

4. 

79 

15 

69 

12 

17 

79 

$0.14 

-44 

-26 

-4 

-8 

-68 

-0.06 

3S 

G 

^3 

8 

9 

// 

$0.08 

Playing  Train 

Write  the  work  for  problems  1 to  4. 

1.  Bob  has  2 engines  and  18  cars.  How 
there  in  all?7<? 

2.  8 of  his  18  cars  belong  to  one  train  and  the  others 
to  a second  train.  How  many  belong  to  the  second  train  ?/^ 

3.  Bob  made  a train  with  10  cars  and  2 engines.  How 
many  toys  did  he  use?/2 


4.  Bob  keeps  9 of  the  18  toy  cars  in  a box.  How  many 
toy  cars  does  he  keep  in  another  box?^ 
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Teaching  Page  150 

Pupil’s  Objectives:  (a)  To  practice  working 
subtraction  examples  of  various  types ; (b)  to  prac- 
tice writing  solutions  for  problems. 

Background.  Both  addition  and  subtraction 
problems  are  included  at  this  point  to  keep  alive 
subtraction  skills  which  might  otherwise  have 
suffered  because  of  continuous  application  to  the 
unit  on  addition. 

Pre-book  Lesson.  The  examples  in  the  next 
column  may  be  used  as  a review  of  the  subtraction 
types  to  be  encountered.  Use  objects  or  ^-pictures 
to  clear  up  any  confusion  before  administering  the 
subtraction  practice. 


a.  16 

b.  29 

c.  56 

d.  $0.56 

- 7 

- 9 

- 40 

- 0.03 

oo 

/.  47 

g.  78 

h.  $0.42 

- 81 

- 35 

- 3 

- 0.31 

New  Word:  belong 


Book  Lesson 

Rows  1-4:  Written  work. 

Ex,  1-4:  Written  work.  Encourage  slower  learn- 
ers to  draw  symbols  to  determine  whether  to  use 
addition  or  subtraction  in  the  problems. 

Differentiations  and  Extensions.  All  pupils 
may  discuss  arithmetical  situations  from  their  own 
experiences  with  actual  or  toy  trains.  Information 
which  they  might  procure  about  box  cars,  refriger- 
ator cars,  stock  cars,  etc.,  will  widen  the  scope  of 
the  discussion. 

Teaching  Page  151 

Pupil’s  Objective:  To  learn  column  addition 
with  three  or  four  addends  and  bridging  to  20. 

Background.  New  on  this  page  is  the  bridging 
to  20  as  the  pupil  makes  the  last  or  next-to-last  ad- 
dition in  the  column.  Now  that  your  pupils  have 
had  practice  in  higher-decade  addition  with  bridg- 
ing, they  should  be  ready  for  the  extension  of 
column  addition  encountered  in  this  lesson. 

Pre-book  Lesson 

1 . Consider  situations  such  as  the  following  that 
will  show  emphatically  the  need  for  the  new  skill: 

At  camp  there  were  9 boys,  8 boys,  and  5 boys  in 
different  cabins.  How  many  boys  were  there  at  camp 
altogether? 

2.  Use  calculating  blocks  if  help  is  needed  in 
bridging.  Pupils  should  check  examples  by  adding 
upward. 

New  Word:  meat 

Book  Lesson 

Ex.  1-3:  Oral  work. 

Rows  4-6:  Written  work.  To  supplement  the 
work  on  this  page  all  children  may  be  required  to 


[W] 

many  toys  are 


160 


Eating  Lunch  at  School 

Using  higher-decade  addition  with  bridging  [O] 

1.  Tom  paid  8^  for  beans,  6^  for 
rolls,  and  9^  for  meat,  or  _?.  in  all. 

I Use  Tom’s  box.  Look  at  8 and  6. 
fThtnk,  ‘T4.”  Look  at  9.  Think,  “23.” 

I]  Tom  paid  23t. 

2.  Dot  had  soup  for  7i,  milk  for 

I!  pie  for  9<t,  and  rolls  for  6^.  What  did 
jishepay?  Think,  “12,21,27;  27^.” 

j Check  by  adding  upward.  For  Tom’s 
Irnich  think,  “15,23;  23^.”  For  Dot’s 
\mxch  think,  “15,  20,  27;  27^. 


7la/w: 


Tom 

Dot 

8^ 

It 

6i 

5t 

+ 9<t 

9i 

+ 6<^ 

27t 

Nan 

Joe 

4<i 

8^ 

6^ 

6t 

8t 

+ 8t 

+ 9<t 

22t 

21i 

■ : 8, 


3.  Tell  what  to  think  for  Nan’s  and  Joe’s  lunches.^ 


[WJ 


I Copy  in  columns.  Add  to  find  the  totals.  Check. 

< a be  d 

14.  8,  7,  570  5,  8,  120  7,  8,  823  9^,  6^,  6^  2/^ 

:5.  5,  9,  12/  8,  1,  122  9,  5,  923  9t,lt,8<t2¥/ 

,6.  5,  5,  1,  522  8,  5,  9,  5^7  7,4,6,72^  li,9<i,  5i,  5i2&^ 

Extra  Practice.  Work  Extra  Practice  Set  29. 
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i| 

I work  Extra  Practice  Set  29  when  the  correct  pro- 

I I cedure  has  been  established.  Note  that  in  this  case 
ji  the  Extra  Practice  material  is  advisable  for  all 

children,  regardless  of  their  stage  of  development. 

li 

I Differentiations  and  Extensions 

1 1 1.  Slower  learners  may  be  helped  by  the  tem- 

I porary  use  of  addition  families  to  find  answers. 

! j Write  on  the  board  Ex.  a-e  in  the  next  column  and 
I have  children  supply  the  sums  with  the  aid  of  the 
j family  idea.  Then  erase  answers  and  have  them 
do  the  examples  again,  this  time  working  for  im- 
j mediate  response. 


a.  9 9 + 7=  16 

71  16  + 5 belongs  to  6 + 5 family; 
“f”5j6“|“5is  11  so  1 6 -|-  5 is  21. 


b.  6 

c.  9 

d.  8 

e.  9 

8 

7 

3 

4 

+ 8 

+ 9 

5 

6 

+ 7 

+ 5 

2.  Write  the  examples  below  on  the  board  and 

have  slower  learners  identify  those  that  have 

incor- 

rect  sums. 

Have  pupils  add  orally  and  check  by 

adding  upward  so  that  you  can  locate  trouble 

spots. 

a.  6 

b.  7 

c.  8 

d.  1 

e.  6 

9 

3 

8 

1 

7 

+ 7 

+ 5 

+ 6 

+ 8 

+ 9 

23 

25 

12 

22 

22 

/.  5 

g-  7 

h.  8 

i.  2 

y.  4 

8 

6 

5 

4 

3 

9 

8 

8 

9 

5 

+ 5 

+ 8 

+ 6 

+ 4 

+ 3 

17 

29 

37 

20 

15 

k.  2 

/.  7 

m.  4 

n.  6 

0.  4 

4 

2 

7 

3 

8 

7 

5 

5 

6 

9 

+ 8 

+ 6 

+ 5 

+ 7 

+ 2 

21 

20 

31 

23 

23 

3.  More  capable  children  may  try  making  up  their 
own  examples.  Suggest  that  they  write  3 examples 
with  a sum  of  21,  3 with  a sum  of  22,  etc.  Let  them 
check  each  other’s  work.  Then  select  some  ex- 
amples to  present  to  the  class. 

4.  Extra  Practice  Set  29  follows. 


Set  29.  Column  addition  with  bridging  to  20 


a 

b 

c 

d 

e 

f 

g 

h 

1.  3 

8 

9 

4 

6 

5 

li 

li 

7 

4 

5 

9 

7 

8 

9i 

9i 

+ 9 

+ 9 

+ 8 

+ 8 

+ 9 

+ 7 

+ 8^ 

+ 90 

19 

21 

22 

21 

22 

20 

240 

200 

2.  2 

6 

4 

9 

8 

3 

li 

50 

8 

9 

7 

8 

5 

8 

li 

70 

5 

5 

8 

8 

7 

8 

9i 

80 

+ 5 

+ 6 

+ 4 

+ 7 

+ 4 

+ 6 

+ 5i 

+ 60 

20 

26 

23 

32 

24 

25 

00 

260 

Watch  Out  for  the  Tricky  Words! 

Language  difficulties  in  problem-solving  [O] 

Some  words  in  problems  are  tricky.  You  may  think 
they  tell  you  to  add  or  to  subtract  when  they  do  not. 
Watch  the  tricky  words! 

Read  each  problem  all  the  way  through.  Find  the 
story  it  tells.  Then  you  will  know  if  you  must  add  or 
subtract.  Do  not  work  the  problems. 

Do  the  words  in  all  in  problems  always  mean  that  you 
must  add?  Study  Ex.  1 and  2. 

1.  In  all,  there  were  7 boys  and  10  girls  at  Susan’s 
party.  There  were  how  many  children  ?/7f/^.) 

2.  In  all,  there  were  18  children  at  Ann’s  party.  Six 
were  boys.  How  many  were  girls  ?/2  (S.) 

Does  left  always  mean  to  subtract?  Study  Ex.  3 and  4. 

3.  Tom  took  most  of  his  marbles  to  play  with.  He 
left  8 marbles  in  one  bag  and  12  in  another  bag.  How 
many  marbles  were  left  in  the  two  bags?  ^cfA.) 

4.  Tom  gave  away  8 of  his  58  marbles.  How  many 
marbles  did  he  have  left?5(2(sj 
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Does"together ’always  mean  to  add?  See  Ex.  5 and  6. 

5.  On  Friday,  Tom  earned  Mi  and  Joe  earned  20^. 
How  much  did  they  earn  together  on  Friday a.) 

6.  Joe  and  Bill  together  earned  38^.  If  Joe  earned 
22^,  how  much  did  Bill  earn?  ^ (S.) 

Does'more  always  mean  to  subtract?  See  Ex.  7 and  8. 

7.  Peg  worked  8 problems.  Then  she  did  6 more 
problems.  How  many  problems  did  Peg  vfOTk}/^(A.) 

8.  Jean  worked  17  problems.  That  was  8 more  than 
Ann  did.  How  many  problems  did  Ann  work?  9 (S.) 

Does'gone  always  mean  to  subtract?  See  Ex.  9 and  10. 

9.  Tom  cannot  find  8 of  his  old  stamps  and  8 of  his 
new  stamps.  How  many  stamps  are  gone?  /(>(A.) 

10.  Rusty  can  find  only  46  of  his  48  pink  stamps. 
How  many  pink  stamps  are  gone?  2 (S.) 

iwj 

Now  work  problems  1 to  10. 

Practice  in  Adding 

(W) 

Copy  in  columns,  add,  and  check. 

a b c d 

1.  6,8,822  2,  4,4,  6 9,0,9,62-^  3i,  7i,  5i,  7i22i 

2.  5,  8,  6,  72^  6,  9,  6 2/  2,  4,  6,  7/9  8i,  0,  9i,  6i  23i 

3.  2,  0,  3,  8/3  20,  3,  0,  52f  6,  7,  8,  4 2S  m,  5i,  H,  3i/9^ 

4.  7,  9,  4,  727  1,  6,  8,  3 /S  30,  4,  0,  337  8^,  3^,  6^,  5i  22/ 

5.  4,  9,5,  62A  3,  6,4,  72^  5,  9,  6,  32J  50^,  0,  6^, 
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Teaching  Pages  152  and  153 

Pupil’s  Objectives:  (a)  To  see  the  necessity  of 
reading  the  entire  problem  carefully,  and  of  under- 
standing it,  before  attempting  a solution;  (6)  to 
practice  column  addition  including  examples  which 
require  the  use  of  higher-decade  facts. 

Background.  It  is  a common  practice  among 
pupils  to  try  to  solve  problems  by  looking  for  cues 
— words  or  short  phrases — which  by  themselves 
appear  to  indicate  a certain  process.  Consideration 
will  reveal  that  the  supposed  addition  cues  “in  all” 
and  “together”  may  appear  in  subtraction  prob- 


lems; while  the  supposed  subtraction  cues  “left,” 
“gone,”  and  “more”  may  actually  be  part  of  addi- 
tion problems.  The  paired  problems  on  pages  152 
and  153  will  disclose  to  pupils  the  unreliability  of 
such  cue  words. 

New  Words:  page  \52,  words’,  page  \53,  Friday 

Book  Lesson 

Ex.  1-10:  Oral  work.  Elaborate  upon  the  idea 
of  not  getting  caught  by  “tricky”  words.  For 
each  pair  of  problems,  make  certain  that  pupils  see 
that  the  only  sure  way  to  determine  the  process  is 
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to  find  whether  parts  are  being  put  together  in  ad- 
dition, or  whether  a missing  part  is  being  sought  in 
: subtraction. 

Middle  of  page  153:  Written  work. 

I Rows  1-5:  Written  work. 

Differentiations  and  Extensions 

, 1.  Request  more  capable  children  to  write  extrt 

' pairs  of  original  problems  for  some  of  the  following 
; cues  which  are  not  included  in  the  lesson  in  the 
I pupil’s  book:  altogether,  both,  the  two  (or  the  three 
I as  in  “the  three  baskets”)  and  total — all  of  which 
to  some  children  indicate  addition;  and  less,  spend, 
l,  cost,  need,  lose,  and  give,  which  are  frequently  taken 
i'  to  be  cues  for  subtraction.  The  original  problems 
. may  be  read  to  the  class  and  discussed. 

''  2.  Give  particular  attention  to  the  difficulties  of 

f slower  learners  as  revealed  by  the  class  discussion, 
j They  may  be  asked  to  illustrate  on  the  board  some 
j examples  with  dots  or  other  symbols. 

I 

i Teaching  Pages  154  and  155 

Pupil’s  Objectives:  (a)  To  learn  the  meaning 
of  unit  fractions  (fractions  with  numerators  of  1) 
j as  applied  to  single  objects;  (b)  to  use  the  terms 
" fractions,  equal,  half  {halves),  third,  and  fourth  and 
the  symbols 

and  i 

Background.  Research  tells  us  that  children 
I know  a good  deal  about  fractions  when  they  enter 
j Grade  3.  They  are  very  familiar  with  the  idea  of 
! halves  (though  they  may  refer  to  “the  littler  half” 

I or  “the  bigger  half”),  somewhat  less  familiar  with 
the  idea  of  fourths,  and  still  less  familiar  with  the 
’ idea  of  thirds — all  of  them  applied,  as  in  this  lesson, 
j to  single  objects. 

! The  following  ideas  should  be  stressed:  (a)  that 
I unit  fractional  parts  of  the  same  thing  must  be 
; equal  in  size;  {b)  that  fractions  are  written  with 
1 numbers  in  a special  way;  (c)  that  “the  number 
J below  the  line”  tells  into  how  many  equal  parts  a 
. thing  has  been  divided. 

I Teacher’s  Preparation 

il.  Locate  pasteboard  or  paper  for  cutting  rec- 
tangles, circles,  and  the  like. 

ii 


Parts  of  Things  (Fractions) 

Equal  parts  of  an  object  [O] 

Mary  cut  her  cake  (A)  into  two  parts  of  the  same  size. 

Picture  B shows  the  cake  in  two  equal 
parts.  Each  part  is  one  half  (|). 

A thing  can  be  cut  into  two  parts  that 
are  not  equal  in  size.  Then  the  parts  are 
not  halves. 

C'E  cT- 

1.  Which  pictures  (C  to  F)  show  halves?;  WhyP^^fif^ 

■©  '0  T 

2.  Why  are  the  two  parts  of  circle  D not  halves  of 


3.  If  things  are  divided  into  four  equal  parts,  each 
part  is  one  fourth  (5).  The  parts  must  be  equal.  Do 
G and  H show  fourths 

4.  To  get  one  third  (5)  of  a thing,  you  divide  it 
into  -J-  parts,  and  the  parts  must  be.^^^(I  and  J). 


Numbers  like  7,  3,  and  9 are  whole  numbers. 
Numbers  like  and  \ are  fractions. 


5.  TeU  which  of  pictures  K to  S on  page  155  show 
halves;^  thirds?  fourths”  TeU  why.  ^ 

M^-aJ 

154 


2.  Obtain  a standard  measuring  cup. 

3.  Collect  the  necessary  materials  for  making  a 
flannel  board  (see  Manual,  page  334,  for  instruc- 
tions). 

Pre-book  Lesson 

1.  Have  pupils  cite  uses  of  fractional  parts:  a 
half  hour,  a half  mile,  a half  pound,  a half  dollar. 
Lead  them  to  mention  in  each  case  that  the  term 
“half”  represents  one  of  two  equal  parts. 

2.  Show  pasteboard  rectangles,  circles,  squares, 
and  triangles  cut  in  halves,  and  some  cut  in  two 
unequal  parts.  Ask  children  to  identify  those  that 
are  halves  and  to  prove  that  they  are  equal  by  lay- 
ing one  part  on  top  of  the  other  part.  Call  attention 
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Fraction  of  an  object  [W] 

Make  three  circles  like  T.  T 

6.  Color  i of  the  first  circle  red. 

7 . Color  ^ of  the  second,  brown. 

8.  Color  5 of  the  third,  blue.  U 

9.  Draw  two  squares  like  U.  Divide 
them  into  thirds  in  different  ways. 

10.  Draw  three  more  squares.  Divide  them  into 

fourths  in  different  ways.  y 

11.  Draw  a rectangle  like  V. 

Divide  it  into  thirds.  Write 

on  each  part. 

12.  Draw  another  rectangle.  Divide  it  into  fourths. 
Write  on  each  part. 

13.  Draw  a circle.  Divide  it  into  halves.  Write 
on  each  part. 

14.  Check  your  drawings.  In  each  drawing,  are  the 
parts  the  same  size? 


15& 


to  the  written  forms,  one  half  and  Proceed  in 
similar  fashion  with  “fourths”  and  “thirds.” 

3.  The  measuring  cup  may  be  used  at  this  time 
to  identify  the  fractional  parts  studied. 

New  Words:  page  154,  size,  circle',  page  155, 
squares,  rectangle 


2.  Allow  children  to  use  a measuring  cup, 
pouring  in  liquid  or  grains  of  rice  or  sand  for  ex- 
perimentation and  discovery. 

3.  Use  a flannel  board  (with  appropriate  frac- 
tional parts)  to  help  slower  learners. 

Teaching  Pages  156  and  157 

Pupil’s  Objectives:  {a)  To  review  various  skills 
and  ideas ; {b)  to  practice  computation  in  addition 
and  subtraction;  (c)  to  show  competence  in  a 
variety  of  computational  skills. 

Book  Lesson  (page  156).  Written  work.  Prog- 
ress Test  13. 

Book  Lesson  (page  157) 

Rows  1-4  (top):  Written  work.  Collect  and 
study  the  papers  for  this  work.  Give  help  as  needed 
before  assigning  Progress  Test  14  at  the  bottom  of 
the  page. 

Rows  1-4  (bottom):  Written  work.  Progress 
Test  14.  If  you  feel  that  the  number  of  examples 
in  this  test  would  discourage  slower  learners,  limit 
the  assignment.  However,  try  to  do  it  in  such  a 
way  that  their  handicap  will  not  be  broadcast  to 
other  pupils. 

Differentiations  and  Extensions 

1 . Examine  the  test  papers  both  for  errors  com- 
mon in  the  class  and  for  errors  made  by  individual 
children.  Common  types  of  error  call  for  group 
instruction;  less  common  require  individual  help. 
To  rectify  the  common  types  of  error,  be  sure  that 
two  or  three  similar  exercises  of  each  type  are  dis- 
cussed and  worked.  Check  constantly  for  lack  of 
understanding  because  errors  are  often  due  to  fail- 
ure to  understand  the  basic  ideas. 

2.  All  pupils  may  prepare  for  Progress  Test  14 
by  doing  Extra  Practice  Set  30. 


Book  Lesson 

Ex.  1-5:  Oral  work. 

Ex.  6-14:  Written  work.  Partners  may  check 
each  other  to  determine  if  parts  are  of  equal  size. 

Differentiations  and  Extensions 

1.  Leave  some  whole  forms  and  fractional  parts 
on  the  number  table  for  experimentation. 


Set  30.  A.  without  and  with  carrying;  S.  without  borrowing 


a 

b 

c 

d 

e 

f 

g 

h 

[.  53 

96 

45 

74 

97 

57 

98 

47 

+ 26 

-20 

- 33 

+ 4 

- 30 

+ 4 

- 12 

+ 22 

79 

76 

12 

78 

67 

61 

86 

69 

:.  57 

98 

69 

65 

35 

45 

78 

99 

+ 22 

- 75 

-58 

+ 8 

+ 43 

+ 7 

- 10 

-95 

79 

23 

11 

73 

78 

52 

68 

4 
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Do  You  Know? 

Progress  Test  13  [W] 

Write  answers  for  Ex.  1 to  11. 

1.  Copy  the  examples  in  which  the  answer  must  be 
smaller  than  the  number  at  the  top. 

a b c d e f g 

8 48  30  77  35  68  m 

+46  -32  +28  -7  +8  -57  +6^ 


2.  Copy  any  examples  above  in  which  you  carry.  <2/,^ 

3.  Copy  any  rectangles  below  that  show  fourths. A,  B 

4.  Copy  any  rectangle  below  that  shows  thirds.  D 


5.  Which  things  are  easy  to  measure  in  inches? 
house  field  (crayon)  tall  tree  (book) 


Write  these  sums  of  money  in  figures: 

$/o./o 

6.  Two  cents  (2  ways)^  7.  Ten  dollars  and  ten  cents^ 

8.  Ann  was  14th  in  line.  How  many  children  were 
ahead  of  her  in  line?/J 

9.  The  clock  shows  quarter  past  12. 

“Quarter”  means  “i.”  What  part  of  the  way 
around  the  clock  face  has  the  minute  hand 
moved  from  12  o’clock? A ^ 

10.  Does  a turkey  weigh  a number  of  poimds  or  only 
a number  of  ounces 

11.  With  a <^-picture,  check  8 + 46  = 54.  ^xtxjjit)  ^ 


To  Keep  in  Practice 


(W] 


Copy  and  work  the  examples. 

Watch  the  signs! 

a 

b 

C 

d 

e 

1.  35 

78 

38 

84 

40^ 

+24 

-8 

+ 9 

-54 

~1U 

2.  79 

43 

85 

46 

56(J 

-57 

+ 35 

-60 

+ 53 

IS 

25 

99 

50i 

3.  59 

8 

20 

98 

52t 

-35 

+ 50 

+ 60 

-60 

+ 37^ 

SO 

~TS 

S9^ 

4.  55 

80 

1 

39 

30 

+ 8 

-30 

+ 89 

-34 

+ 40 

i>3 

so 

9(0 

70 

© Extra  Practice.  Work  Set  30. 


Do  You  Know? 


Progress  Test  li  [W] 

Write  answers  on  folded  paper. 

a 

b 

c 

d 

e 

f 

g 

1.  65 

79 

36 

46 

9 

64 

$0.74 

+ 23 

-9 

+ 9 

-35 

+ 58 

+ 5 

+ 0.09 

70 

‘75 

// 

(o7 

(o9 

^O.S3 

2.  57 

27 

79 

43 

7 

58 

$0.85 

-30 

+ 8 

-8 

+ 36 

+ 69 

-55 

+ 0.08 

27 

35 

7/  . 

79 

7(c 

3 

70.93 

3.  32 

87 

3 

58 

78 

8 

$0.48 

+ 8 

-55 

+ 49 

+ 7 

-46 

+ 40 

-0.08 

w 

32 

52 

G5 

32 

$0.90 

4.  8 

6 

6 

12 

5 

10 

2^ 

9 

7 

8 

0 

9 

3 

% 

6 

4 

8 

3 

7 

0 

% 

+ 3 

+ 4 

+ 7 

+ 4 

+ 6 

+ 5 

+ 6^ 

2/ 

79 

/9 

27 

/8 

2(ot 

15& 
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NOTES 
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At  the  Movies! 

A.  of  two  2-place  numbers  with  carrying  [O] 

1.  The  19  children  in  Grade  3 and 
the  25  children  in  Grade  4 saw  a 
movie.  How  many  children  saw  the 
movie? 


ffl  11 
1 1 11 


a.  Use  ®’s  and  i’s  to  find  the  sum  (box  A). 


b.  Explain  how  to  use  tens  and  ones,  as  in  box  B. 


1 ten  and  9 ones 
+ 2 tens  and  5 ones 
3 tens  and  14  ones, 
or  4 tens  and  -if  _ ones,  or  -iiii 


19 
+ 25 
44 


c.  To  add  19  and  25  the  short  way,  we  can  work  as 
in  box  C.  Add  ones,  then  tens. 

Ones.  Look  at  9 and  5.  Thinks  “14.”  Write  “4”  in 
one’s  place  of  the  sum  and  carry  1 (ten). 

Tens.  Add  the  1 (the  carried  ten)  and  1 and  2.  Think, 
“4.”  Write  “4”  in  ten’s  place  of  the  sum. 


Using  the  short  way  as  in  box  C,  tell  how  the  sums 
were  found  in  Ex.  2 to  5. 


27 

3.  42 

4.  48^ 

5.  $0.17 

+ 34 

+ 18 

+ 46(^ 

+0.49 

61 

60 

94^ 

$0.66 

6.  Do  you  carry  a ten  when  the  one’s  figures  are  6 
and  7?  ^ 5 and  8?^  3 and  6?%r  Explain. 

7.  When  two  one’s  figures  are  added,  there  will  never 
be  more  than  1 ten  to  carry. 

[W] 

Copy  and  write  sums  for  the  examples  below.  Add 
the  short  way.  Check  your  work  by  adding  upward. 


a 

b 

c 

d 

e 

f 

g 

8.  21 

79 

17 

15 

27 

29i 

$0.53 

+ 29 

+ 13 

+ 53 

+68 

+ 36 

+ 64^ 

+ 0.17 

~5U 

n 

w 

G3 

93* 

$>0.  70 

9.  14 

58 

19 

46 

26 

5M 

$0.36 

+ 36 

+ 25 

+ 78 

+24 

+ 59 

+m 

+ 0.26 

—Jo 

—S3 

97 

70 

S5 

92* 

*’0.02 

10.  18 

. 42 

34 

48 

15 

(ili 

$0.65 

+ 42 

+ 38 

+ 18 

+ 47 

+ 26 

+m 

+ 0.29 

52 

95 

¥/ 

85* 

$0.9¥ 

11.  29 

36 

34 

15 

38 

4% 

$0.27 

+ 12 

+ 57 

+ 39 

+ 17 

+ 43 

+ 16^ 

+0.45 

¥/ 

93 

13 

32 

8/ 

05* 

^0.72 

12.  18 

29 

47 

19 

67 

58^ 

$0.32 

+ 69 

+ 57 

+ 44 

+ 49 

+ 29 

+ 36^ 

+ 0.29 

n 

2G 

97 

a 

90 

9¥* 

$0.(ol 

13.  Use  4=-pictures  to  check  these  answers: 

a.  29  + 35  = b.  17  + 44  = 61  c.  38  + 18  = 

14.  Use  tens  and  ones  to  check  these  answers: 

a.  18  + 24  = nn  b.  26  + 28  = c.  22  + 19  = 41 
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Teaching  Pages  158  and  159 

Pupil’s  Objective:  To  discover  the  rationale  of 
adding  two  2-place  numbers  with  carrying. 

Background.  Preceding  lessons  have  led  toward 
the  mastery  of  higher-decade  addition  with  carry- 
ing. Therefore,  adding  two  2-place  numbers  with 
carrying  is  an  extension  of  earlier  learning. 

In  the  sequence  of  presentation,  children  first 
see  the  need  of  solution,  then  use  semi-concrete 
objects,  0 -pictures,  and  the  words  “tens”  and 
“ones”  before  they  learn  the  abbreviated  thought- 
process  and  work  with  abstract  numbers. 


Pre-book  Lesson 

1.  Present  a situation,  preferably  a local  one, 
such  as  the  following: 

Jim  was  selling  tags  for  the  field  day.  He  sold 
28  tags  to  children  and  17  tags  to  grown-ups.  How 
many  tags  did  he  sell? 

Have  children  suggest  ways  in  which  the  solu- 
tion might  be  found,  using  splints  or  pasteboard 
cards  to  represent  objects.  After  various  methods 
have  been  explored,  show  the  advantage  of  adding 
the  ones,  making  a ten  bundle  from  10  ones,  count- 
ing the  ones  left,  and  carrying  the  ten  to  its  proper 
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place.  Continue  with  some  other  examples,  demon- 
i!  strating  with  representative  objects.  Note  for  the 

i future  those  whose  understanding  is  weak. 

2.  While  records  are  being  made  at  the  board 

ii  with  0 -pictures,  words,  and  figures,  children  may 
make  corresponding  records  individually  at  desks. 

3.  Although  pairs  of  pockets  or  containers  may 
I ■ be  used  satisfactorily,  there  are  some  advantages  to 
il  using,  at  least  occasionally,  vertical  groups  of  pock- 
i ets,  reserving  bottom  pockets  for  the  sum. 

; The  demonstration  below  shows  how  35  + 27 
f might  be  shown  using  a vertical  pocket  chart,  then 

I words,  and,  finally,  abstract  numbers. 

II 

p 

I Pocket  Chart 


Tens 

Ones 

000 

///// 

0<P 

/////•// 

Step  2.  Add  ones.  Form  a 

. 000 

bundle  of  ten. 

00 

Step  3.  Add  tens:  lten(car- 

WfHMIl 

ried)  and  3 tens  and 

2 tens  are  6 tens. 

000000 

11 

Answer.  6 tens  and  2 ones 

= 62. 

Words 

Abstract  Numbers 

3 tens  and  5 ones 

/ 

35 

+ 2 tens  and  7 ones 

+ 27 

, 5 tens  and  12  ones, 

62 

il;  . or  6 tens  and  2 ones,  or  62 

New  Word:  page  158,  movies 

y Book  Lesson 

< . Ex.  1-7:  Oral  work.  Some  children  may  carry 
I out  the  processes  at  the  board  while  the  rest  of  the 
class  follow  or  direct  the  procedure  using  their 
books. 

1 Written  work. 


Differentiations  and  Extensions 

1.  Slower  learners  may  be  able  to  demonstrate 
at  the  board  activities  such  as  those  in  Ex.  13  and 
14,  while  more  capable  children  show  the  continua- 
tion with  abstract  numbers. 

2.  Other  activities  for  slower  learners  are: 

a.  Crossing  out  examples  with  incorrect  sums,  using 
rows  of  examples  like  those  below,  written  on  the  board 
or  duplicated 

46  31  53  24  18  33 

+ 42  + 49  + 16  + 36  + 43  + 49 

88  80  79  50  61  82 


b.  Drawing  circles  around  examples  in  which  no 
carrying  is  required,  then  adding  in  the  other  examples 


35 

27 

38 

41 

18 

75 

+ 41 

+ 16 

+ 36 

+ 28 

+ 37 

+ 19 

c. 

Telling  the  missing  figure 

48 

34 

20 

57 

16 

42 

+ 37 

+ 45 

+ 46 

+ 18 

+ 47 

+ 37 

?5 

?9 

?6 

?5 

?? 

?? 

NOTES 
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Teaching  Page  160 

Pupil’s  Objectives:  (a)  To  practice  writing  sums 
in  addition  with  carrying  (both  higher-decade  ad- 
dition and  the  addition  of  two  2-place  numbers); 
(b)  to  practice  writing  sums  in  various  types  of  ad- 
dition, including  the  newly  taught  type  (two  2-place 
numbers  with  carrying). 

Background.  In  order  to  develop  competence 
in  the  newly  taught  skills,  and  to  develop  the  ability 
to  discriminate  between  examples  which  require 
carrying  and  those  which  do  not,  two  sets  of  prac- 
tice are  presented  on  this  page.  All  the  examples  in 
the  first  set  require  carrying  while  the  second 
practice  set  has  a mixture  of  examples  some  of 
which  do  not  require  carrying. 

Pre-book  Lesson 

1.  A brief  review  of  adding  abstract  numbers 
with  carrying,  as  taught  on  the  preceding  pages, 
may  be  given  to  all  children. 

2.  Before  allowing  children  to  start  the  mixed 
set  at  the  bottom  of  the  page,  help  them  to  select, 
either  from  the  board  or  from  the  pupil’s  book, 
some  examples  which  require  no  carrying  and 
which  they  may  do  orally.  Also  check  to  find  if 
they  have  trouble  discriminating  between  examples 
with  no  carrying  and  examples  with  carrying. 

Book  Lesson 

Rows  1-4:  Written  work.  While  more  capable 
children  proceed  with  the  abstract  work,  give  trial 
examples  and  more  review  to  the  slower  learners. 
As  each  child  becomes  proficient,  allow  him  to  join 
the  group  working  independently. 

Ex.  1-23:  Written  work. 

Differentiations  and  Extensions 

1.  More  capable  children  may  demonstrate  each 
of  the  following  examples  on  an  abacus. 

a.  8 b.  \e  c.  27  d.  35 

±A  ±1  ±1  + 16 

Be  sure  children  see  that  carrying  on  the  abacus 
is  different  because  a ten  group  must  be  made  be- 
fore all  the  ones  are  added  together.  Ask  if  anyone 


Practice  in  Carrying 


Copy  and  write  sums.  Check  your  work. 


a 

b 

c 

d 

e 

f 

g 

1.  66 

18 

79 

36 

39 

% 

$0.19 

+29 

+ 54 

+ 1 

+45 

+ 52 

+ 45^ 

+0.46 

9S 

72 

80 

8/ 

9/ 

SOf 

$0.05 

2.  47 

48 

67 

22 

6 

59i 

$0.26 

+ 25 

+38 

+ 4 

+ 49 

+ 38 

+ 39<t 

+0.35 

72 

80 

7/ 

7/ 

4+ 

987 

$0.0! 

3.  4 

58 

47 

55 

84 

23i 

$0.37 

+ 17 

+ 19 

+ 47 

+ 27 

+ 6 

+ 68^ 

+0.39 

2/ 

77 

9¥- 

82 

90 

917 

$0.70 

4.  16 

28 

9 

yi 

36 

m 

$0.68 

+ 74 

+ 57 

+ 43 

+23 

+ 17 

+ 

+0.12 

90 

9S 

S2 

00 

53 

877 

so.  so 

© Extra  Practice.  Work  Set  31. 


[W] 

Copy,  add,  and  check.  In  some  examples  you  carry. 


10 

2.  19 

3.  21 

4.  26 

5.  28 

+ 80 

+ 36 

+ 67 

+2 

+25 

90 

55 

88 

28 

53 

87 

7.  79 

8.  4 

9.  59 

10.  8 

+ 6 

+ 10 

+ 65 

+ 34 

+ 73 

93 

89 

09 

93 

8! 

50 

12.  37 

13.  73 

14.  3 

15.  45 

±1 

+ 18 

+ 24 

+29 

±46 

57 

97 

32 

9/ 

19 

17.  58 

18.  46 

19.  5 

20.  26 

+ 52 

+ 31 

+ 6 

+ 30 

+ 55 

7/ 

89 

51 

35 

8! 

5,  7, 

0,  6// 

22.  3,  7,  8,  927  23. 

2,  8,  9,  827 

© Extra  Practice.  Work  Set  32. 

160— 

can  figure  out  a kind  of  abacus  for  use  with  ex- 
amples having  two  addends  that  would  permit 
adding  all  the  ones  before  making  a ten  group. 
Someone  may  point  out  that  if  the  abacus  had  18 
counters  instead  of  10  in  each  position,  this  adding 
could  be  done. 

2.  More  capable  children  may  be  able  to  demon- 
strate how  answers  can  be  verified  on  a number 
line.  See  illustration  below  for  17-1-  15  = 32. 


10  20  30  etc. 


7 5 1 ten  1 ten 


Put  ones  together  first,  then  tens.  Answer  32. 
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3.  Opportunity  for  more  practice  is  provided  in 

I Extra  Practice  Sets  31  and  32. 


Sets  31  and  32.  Carrying  in 

higher-decade  A. 

and  A.  of  2-place  figures 

a 

b 

c 

d 

e 

f 

g 

h 

1.  19 

26 

17 

27 

37 

27^ 

490 

$0.39 

+ 65 

+ 49 

+ 46 

+ 39 

+ 53 

+ 25^ 

+ 370 

+ 0.29 

84 

75 

63 

66 

90 

520 

860 

$0.68 

■ 2.  28 

45 

79 

58 

39 

180 

490 

$0.19 

+ 69 

+ 47 

+ 13 

+ 16 

+ 46 

+ 740 

+ 140 

+ 0.28 

. 97 

92 

92 

74 

85 

920 

630 

$0.47 

■ 1.  19 

58 

18 

16 

54 

63 

18 

41 

f +52 

-t-22 

+ 0 

+ 6 

+ 3 

+ 2 

+ 50 

+ 30 

71 

80 

18 

22 

57 

65 

68 

71 

t 2.  30 

37 

58 

67 

31 

46 

28 

18 

1 +34 

+ 14 

+ 33 

+ 27 

+ 28 

+ 28 

+ 55 

+ 28 

< 64 

51 

91 

94 

59 

74 

83 

46 

Teaching  Page  161 

I Pupil’s  Objective:  To  gain  experience  in  sup- 
i plying  language  forms  that  may  be  used  to  call  for 
I addition  or  subtraction  in  problems. 

Teacher’s  Preparation.  To  assist  children  in 
the  spelling  of  necessary  words,  write  on  the  board 
i the  terms  listed  below  and  encourage  children  to 
find  in  the  pupil’s  book  other  words  needed.  The 
1 so-called  “cue-words”  for  addition  and  subtraction 
are  purposely  mixed  in  this  list  to  avoid  dependence 
upon  them  as  such. 


altogether 

in  all 

need 

cost 

left 

spend 

farther 

money 

total 

gone 

more 

’ New  Word:  women 

* Book  Lesson.  Written  work. 

Differentiations  and  Extensions.  Discuss  with 
the  class  some  of  the  completed  problem  questions. 
Have  the  class  try  to  detect  and  analyze  errors  and 
tell  why  certain  questions  are  good  questions. 

■ When  necessary,  use  such  aids  as  quick  sketches, 
j diagrams,  bundle-numbers,  and  dots  to  help  clarify 
f meanings. 

I - 


Don's  Ride  on  the  Train 

Completing  problems  [W] 

Write  problem  questions.  Each  A.  means  to  write  an 
addition  question.  Each  S.  means  a subtraction  question. 

1.  (Use  the  picture.)  Looking  back,  Don  counted  .S. 
men,  .-i-  women,  and  5 children,  counting  himself.  k:k/3 

2.  Don  was  to  ride  76  miles  in  all.  The  train  stopped 
the  first  time  after  going  30  miles. 

3.  At  one  time,  Don  counted  28  women  on  his  side  of 
the  car  and  17  women  on  the  other  side  of  the  car.  K!k‘f3 

4.  Once  when  the  train  stopped,  there  were  37  people 
in  the  car.  Seven  people  got  off.  S.inJO 

5.  On  the  trip,  Don  spent  20^  of  his  50^  for  milk  and 
peanuts  together.  S.i( 30 < 

6.  Don  counted  the  peanuts  in  the  bag.  There  were 
59.  He  ate  all  but  10  of  them.  S).'k^9 

Now  work  the  six  problems  you  made. 

161 

★Answers  Not  on  Reproduced  Page  161 

1.  In  all,  how  many  people  did  Don  count  when 
he  looked  back? 

2.  How  many  miles  farther  did  Don  have  to 
ride  on  the  train? 

3.  How  many  women  did  Don  count  altogether 
in  the  car? 

4.  How  many  people  were  left  on  the  train  after 
seven  people  left? 

5.  How  much  money  did  Don  have  left  after 
buying  milk  and  peanuts? 

6.  How  many  peanuts  did  Don  eat? 
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Measuring  More  Carefully 

Measuring  to  i in.  [0| 

Have  you  been  using  your  finger  inch  and  yoiur  arm 
foot  for  measuring? 

1.  On  the  board,  draw  a line  which  is  10  of  your 
finger  inches  long. 

2.  Under  it,  draw  a 10-inch  line,  using  your  ruler. 
Which  line  is  longer?  How  much  longer? 

3.  Using  your  arm  foot,  measure  and  cut  a string 
which  you  think  is  just  4 feet  long. 

4.  Measure  the  string  very  carefully  with  your  ruler. 
Is  it  longer  or  shorter  than  4 feet?  By  how  much? 


The  picture  shows  about  1 inch  of  a ruler.  From  the 
J I }-  { ' 0 line  to  the  number  ^ is  i inch. 

I / It  is  another  ^ inch  from  the  ^ to 
■ 0 * I ( where  ?^  How  many  ^ mches  are 

_ ...  there  in  1 inch?2 

Each  i inch  is  divided  into  two  equal  parts  by  a black 
line.  Each  part  is  j inch,  or  one  quarter  of  an  inch.  How 
many  quarter  inches  do  you  see  in  an  inch?44 


Using  a ruler,  draw  lines  to  show  how  long  or  tall 

5.  Jean’s  picture  is.  It  is  9i  inches  long. 

6.  Susan’s  bird  cage  is.  It  is  21^  inches  high. 

7.  Mike’s  box  is.  It  is  1 foot  6 inches  long. 

8.  Nan’s  dog  is.  It  is  2 feet  3 inches  taU. 


12  inches  (in.)  = 1 foot  (ft.)  1 ft.  = 12  in. 
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Teaching  Page  162 

Pupil’s  Objectives:  (a)  To  relate  recently  ac- 
quired knowledge  of  halves  and  quarters  to  parts 
of  an  inch;  (b)  to  practice  skill  in  measuring  with 
the  ruler  and  with  the  body  measures,  “finger 
inch”  and  “arm  foot.” 

Teacher’s  Preparation.  Have  at  hand  string, 
ribbon,  and  other  materials  that  children  may  use 
in  measuring  with  “body  measures”  and  rulers. 

New  Word:  string 

Book  Lesson 

Ex.  1-8:  Oral  work.  After  doing  each  exercise, 
have  children  identify  i inch  and  \ inch  on  their 


own  rulers.  Also  have  them  find  inches,  54 
inches,  etc.  For  Ex.  5-8,  pupils  may  take  turns 
going  to  the  board  to  draw  the  lines. 

Differentiations  and  Extensions.  All  children 
may  engage  in  construction  problems,  such  as  mak- 
ing envelopes  or  boxes  which  require  the  use  of 
quarter-inch  or  half-inch  measurements.  These 
activities  also  might  well  be  included  in  the  arts 
and  crafts  program  at  this  time.  Insist  upon  pre- 
cision in  all  measurement  with  rulers.  More  capa- 
ble children  may  act  as  pupil  leaders,  checking  and 
helping  other  children.  Let  the  children  suggest 
other  ways  in  which  this  skill  must  have  been  used 
in  construction,  as  well  as  other  things  they  may 
construct  that  will  involve  its  use. 

Teaching  Page  163 

Pupil’s  Objectives:  (a)  To  obtain  practice  in 
finding  “the  other  part”  of  a number  in  abstract 
subtraction,  the  missing  number  designated  by  n\ 
(b)  to  practice  computation  in  addition  and  sub- 
traction examples  of  all  types  that  have  been  taught 
(except  addition  with  three  or  four  addends). 

Background.  Up  to  this  time,  n has  appeared 
only  in  incomplete  addition  and  subtraction  and 
basic  higher-decade  facts,  and  the  work  has  been 
simple  enough  to  be  done  orally.  Here  n first  ap- 
pears in  examples  that  must  be  done  on  paper, 
since  2-place  numbers  are  involved. 

At  the  bottom  of  the  page  in  the  pupil’s  book  is 
mixed  practice  in  higher-decade  addition  and  the 
addition  of  2-place  numbers  (both  with  and  with- 
out carrying),  and  in  higher-decade  subtraction 
and  subtraction  of  2-place  numbers  without  bor- 
rowing— that  is,  in  all  kinds  of  addition  and  sub- 
traction thus  far  taught,  except  addition  with 
three  or  four  addends. 

It  is  a general  principle  of  teaching,  first  to  de- 
velop each  new  skill  to  the  point  of  mastery,  or 
near-mastery,  giving  isolated  practice  on  it  in 
order  to  avoid  confusion  with  other  skills;  then 
after  competence  has  been  established  to  mix  the 
new  skill  with  others  previously  taught.  Mixed 
practice  obviously  calls  for  discrimination  among 
skills  and  for  recognition  of  the  correct  procedure 
to  employ  in  each  exercise. 
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Here  Is  an  Old  Friend! 


Book  Lesson 


1 


:[■ 


i 

i 


[O] 

15  = n + 8.  The  parts  of  15  are  n and  8.  To  find  the 
missing  part  (n),  subtract 
8 from  15.  See  box  A. 

78  = n + 43.  The 
parts  of  78  are  n and  43. 

Find  n (the  missing  part) 
by  subtracting.  See  box  B. 


A 

B 

15 

78 

-8 

-43 

7 

35 

15=  7+  8 

78=  35+  43 

Find  n in  Ex.  1 to  15,  as  in  box  B. 

6.  47  = 40+n 

7.  85  = n + 32 

5^ 

8.  69  = n + 15 


1.  29  = n + 13 

2.  37  = 7+'^n 

3.  58  = 36+^n 

4.  76  = n’+50 

5.  84  = 24+n^ 


9.  27=5+23 

10.  58=43  + n 


[W] 

20 

11.  30  = 10  + n 

12.  78  = 8+n 

13.  46  = 24  + n^ 

14.  89  = n + 16 

15.  66  = 4+rf 


Practice  in  Addition  and  Subtraction 

[W] 


Write  answers  on  folded  paper. 

Check 

your 

work. 

a 

b 

c 

d 

e 

f 

g 

1.  89 

19 

78 

8 

29 

20 

$0.27 

-72 

+ 74 

+20 

+ 69 

-8 

+ 60 

+0.55 

/7 

83 

77 

3/ 

80 

$0.81 

2.  27 

48 

39 

76 

59 

18 

$0.06 

-26 

+ 18 

-9 

+ 10 

+ 23 

-5 

+0.75 

/ 

i>C> 

30 

83 

/3 

$0.8/ 

3.  67 

60 

13 

77 

83 

49 

$0.19 

-47 

+ 17 

+ 19 

-12 

+ 4 

-6 

+ 0.59 

10 

77 

31 

(o5 

87 

¥■3 

$0.78 

4.  98 

78 

89 

8 

57 

28 

$0.48 

-30 

'-8 

-21 

+ 73 

+ 33 

+ 67 

-0.41 

(o8 

10 

i>8 

8/ 

90 

9S 

i'0.07 

Top  of  page:  Oral  work.  Ask  for  an  explanation 
of  the  introduction  and  boxes  A and  B. 

Ex.  1-15:  Written  work. 

Rows  1-4:  Written  work.  Mixed  practice  in 
addition  and  subtraction. 

Differentiations  and  Extensions 

1.  Use  results  of  Ex.  1 to  5 as  a basis  for  discus- 
sion. Have  all  pupils  frame  questions  in  problem 
form  such  as  this  one  for  Ex.  1; 

There  were  29  children  in  a class.  How  many  boys 
were  there  if  there  were  13  girls? 

The  purpose  of  making  problems  is  to  extend 
the  idea  of  the  missing  part  beyond  the  idea  of  the 
“number-line”  used  in  the  Pre-book  Lesson. 

2.  Use  the  mixed  practice  for  diagnostic  pur- 
poses to  discover  various  kinds  of  errors.  Help 
slower  learners  in  small  groups.  Especially  aid  those 
who  have  difficulty  in  distinguishing  between  ad- 
dition and  subtraction  and  those  who  still  are  not 
sure  when  carrying  is  or  is  not  needed  in  addition. 

NOTES 
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Pre-book  Lesson 

1.  Children  may  need  review  of  two  ideas:  first, 
that  n stands  for  a missing  number,  and,  second, 
that,  in  this  case,  the  number  may  be  found  by 
I subtraction.  Tell  the  total  length  and  a partial 
. length  of  a piece  of  ribbon  or  string  and  point 
j out  that  the  missing  part  («)  is  to  be  found  (e.g., 
12  in.  = 5 in.  -f  n). 

\ 2.  After  having  children  study  other  examples 

I which  may  be  done  mentally,  reference  may  be 
I -made  to  page  38  in  the  pupil’s  book,  where  n is 
i used  for  various  terms  of  number  facts.  A yard- 
‘ stick  or  bead  line  (see  Manual,  page  337)  may 
; help  in  extending  these  ideas  to  higher-decade 
' numbers  where  written  computation  is  necessary. 

i ■ 
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Jte.  MAY 

i 

2 

3 

4 

7 

a 

9 

10 

If 

IS 

19 

IT 

la 

, . 

22 

SPi 

24 

2$ 

' 2S 

29 

30 

31 

Telling  Time  with  the  Calendar 

1.  When  do  we  use  calendai^o^lll^'S^^" 

2.  How  many  days  has  the  month  of  May? 3/ 

3.  On  what  day  does  this  month  of  May  begin 

Au/ttctoA^ 

4.  May  6 comes  on  what  day?^  May  Yh? 

5.  Tell  the  dates  of  all  the  Mondays. 

6.  The  second  row  of  numbers  on  the  calendar  shows 
a week.  How  many  days  are  there  in  a week?  7 

7.  May  has  weeks  and  -3-  days  over. 

8.  Do  all  other  months  have  31  days?%r4  weeks 

[W) 

Make  a calendar  for  yotir  birthday  month. 

9.  Make  your  birthday  date  in  red. 

10.  Draw  a ring  aroimd  the  third  Thursday,  and 
another  for  the  second  Tuesday. 

7 days  (da.)  = 1 week  (wk.)  1 wk.  = 7 da. 
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Teaching  Page  164 

Pupil’s  Objective:  To  learn  uses  of  the  calendar. 

Background.  Use  this  page  as  an  introduction 
to  the  calendar  or  as  a review  of  understandings 
presented  by  the  use  of  actual  calendars. 


1.  All  children  may  make  individual  holiday 
calendars  for  the  year.  Information  needed  for 
recording  dates,  names  of  days  of  the  week,  and  of 
holidays  may  be  obtained  from  current  calendars. 

3.  More  capable  children  may  make  a birthday 
calendar  to  include  everyone  in  the  class.  Using 
the  individual  birthday  calendars  made  according 
to  Ex.  9 in  the  pupil’s  book,  they  may  note  on  a 
real  calendar  each  child’s  name  beside  his  birth 
date.  This  calendar  may  then  be  used  for  giving 
special  recognition  to  each  child’s  birthday. 

Teaching  Page  165 

Pupil’s  Objectives:  (a)  To  test  ability  in  addi- 
tion and  subtraction  of  the  kinds  taught  to  date; 
{b)  to  practice  finding  n,  the  missing  term,  in 
subtraction  examples. 

Background.  The  form  of  the  statement  using 
n for  the  missing  part  in  subtraction  differs  here. 
Ex.  1 on  page  165  (bottom)  is  33  — « = 20; 
whereas,  on  page  163  it  would  have  been  33  = 20 
+ n,  or  33  = w + 20.  Although  in  the  exercises 
on  this  page  n appears  as  the  subtrahend,  the 
exercise  must  be  rewritten  so  that  n becomes  the 
remainder  before  computation  can  be  done. 

Book  Lesson 

Rows  1-4:  Written  work.  Progress  Test  15. 

Ex.  1-15:  Written  work.  As  the  directions  are 
discussed,  record  the  following  information  on  the 
board: 

1 5 (the  whole) 

— n (part  missing) 

6 (part  given) 

To  find  n we  must  subtract  the  part  given  from  1 5 
the  whole.  _ g 

n 


New  Words:  calendar,  dates. 

Book  Lesson.  Ex.  1-8:  Oral  work.  Ex.  9 and 
10:  Written  work. 

Differentiations  and  Extensions 

1.  All  children  may  use  a large  classroom  calen- 
dar drawn  on  the  board,  on  which  information 
about  the  weather,  news  or  plans  is  recorded. 


Differentiations  and  Extensions 

1.  More  capable  children  may  draw  rough  “mov- 
ing-picture” sketches  similar  to  those  shown  on 
page  18  in  the  pupil’s  book. 

Before  they  proceed  with  their  sketches  have  the 
children  explain  their  plans  either  orally  or  on  pa- 
per. Check  to  be  sure  that  no  borrowing  in  sub- 
traction will  be  required  as  higher-decade  numbers 
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Do  You  Know? 


Do  You  Know? 


Progress  Test  15  [W] 

Write  answers  on  folded  paper 

a b 

c 

d 

e 

f 

g 

1. 

49  68 

8 

28 

69 

97 

13^ 

+ 45  -4 

+ 65 

+ 61 

-9 

-43 

+ 48^ 

~W  hH- 

87 

00 

37 

18T7 

2. 

65  73 

55 

14 

58 

26 

5H 

-40  -22 

+ 10 

-3 

-42 

+ 6 

-3H 

2S  S/ 

// 

70 

-JT 

20'2 

3. 

47  28 

64 

17 

32 

29 

14t 

-6  +4 

-50 

+ 53 

+ 37 

-7 

-54i 

7/  32 

/T- 

w 

07 

22 

~202 

4. 

7 5 

3 

4 

1 

2 

4i 

7 6 

7 

9 

1 

9 

6<t: 

1 8 

4 

0 

8 

7 

It 

+ 9 +8 

+ 7 

+ 9 

+ 9 

+ 7 

+ 8^ 

27-  27 

2/ 

22 

~17 

23 

~2^ 

Can  You  Find  11,  the  Missing  Number? 

[W] 

15  - n = 6.  The  parts  of  15  are  n and  6.  Subtract  6 

to  find  n,  the  missing  part. 

15- 

-6  = 9, 

, SO  n ^ 

= 9. 

For  48  - n = 

= 12,  subtract  12  to  find  n,  the  missing 

part.  48  - 12  = 

36,  so 

n = 36. 

Find  n in  Ex. 

1 to  15. 

Write : 

jrour  work. 

1. 

33  - n = 20 

6.  48 

- n = 

35 

11.  39- 

n = 13 

2. 

56  - n = 36 

7.  89 

¥7 
- n = 

42 

12.  48  - 

n = 6 

3. 

29  - n = 14 

8.  56 

10 

13.  74- 

4. 

78  - n - 52 

9.  75 

3¥ 

- n = 

41 

14.  57- 

13  23 

5. 

69- n^=  35 

10.  80 

so 

- n = 

30 

15.  86- 

13  u 

165- 


Progress  Test  i6  [W] 

1.  If  the  first  Sunday  in  June  is  June  1,  what  will 
be  the  date  of  the  second  Sunday 

2.  Write  three  examples  in  the  A.  family  for  2 + 8.a 

3.  a.  4+9+6+7  = ? 

Why  does  Ex.  b have  the  same  sum  as  Ex. 

4.  Write  in  a shorter  way:  3 feet  9 inches, 

5.  To  give  each  boy  5 of  a cake,  into  how  many  equal 
parts  must  you  cut  the  cake?^ 

6.  Name  something  that  weighs  about  1 poimd?, 

7.  Write  an  addition  example  having  two  2-place 
numbers  in  which  you  must  carry, 


a.  367; 


JOO,JO/,JCZ 

d.  299.A 


b.  598;a  c.  700;^ 

9.  Copy  the  naming  numbers. 

7th  girl  3 boys  page  200 

10.  Draw  a clock  to  show 

a.  quarter  past  8;  b.  nine  o’clock;  c.  half  past  2 


22  cows 


What  Is  n? 


[W] 


Copy  and  put  in  the  number  for  n. 

1.  37  + n = 88  5.  16  and  n = 69 

70  /o 

2.  n + 25  = 95  6.  30  - n = 20 

22  Z22/ 

3.  41  plus  n = 63  7.  31  + n = 75 

¥¥  77 

4.  78  minus  n = 34  8.  47  take  away  n = 30 
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are  used.  The  first  scene  may  show  the  total  num- 
I her  (minuend),  and  either  the  second  or  third  scene 
may  show  one  of  the  parts. 

2.  Slower  learners  may  subtract  to  find  the  miss- 
ing part  and  tell  what  is  needed  to  complete  the 
I pictures  made  by  the  other  children. 

I Teaching  Page  166 

Pupil’s  Objectives:  (a)  To  review  important 
ideas  and  skills ; (b)  to  practice  the  finding  of  miss- 
:!  ing  terms,  designated  by  n. 

Background.  You  may  recall  that  practice 
with  n helps  promote  flexibility  in  thinking  about 
numbers  and  facility  in  dealing  with  number 


relationships.  Moreover,  this  outcome  is  of  prac- 
tical significance.  Each  abstract  example  with  n 
is  a shorthand  way  of  stating  what  has  to  be  done 
with  numbers  in  order  to  solve  some  kind  of 
problem.  Hence,  this  practice  should  lead  to  im- 
provement in  solving  actual  problems  and  word 
problems  such  as  those  found  in  the  pupil’s  book. 
Note  all  situations  possible  where  n might  be  used 
to  solve  daily  classroom  problems. 

New  Word:  June 

Book  Lesson 

Ex.  7-70  (top):  Written  work.  Progress  Test  16. 
You  may  choose  to  assign  the  Progress  Test  to  all 
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children  immediately,  allowing  those  who  meet  dif- 
ficulties to  ask  questions  or  to  omit  troublesome 
examples  temporarily. 

Ex.  1-8  (bottom):  Written  work. 

Differentiations  and  Extensions 

1.  All  children.  You  may  wish  to  have  Prog- 
ress Test  16  corrected  item  by  item,  allowing  each 
child  to  mark  his  own  paper  with  crayon.  The  dis- 
cussion of  meanings  and  the  observation  of  proce- 
dure will  augment  learning  in  this  type  of  review. 

2.  Information  gained  by  noting  questions  asked 
and  examples  omitted  during  the  test,  plus  errors 
found  in  correction,  will  indicate  to  you  where 
clarification  or  reteaching  is  needed. 

Teaching  Page  167 

Pupil’s  Objective;  To  practice  solving  prob- 
lems in  addition  and  subtraction. 

New  Word:  slide 

Book  Lesson 

Ex.  1-6:  Written  work.  For  each  problem, 
slower  learners  may  help  themselves  by  drawing  a 
horizontal  line  to  represent  the  first  quantity  given. 
Then  they  may  determine  whether  a total  should 
be  found  by  adding  more  to  the  line  or  whether  a 
remainder  or  difference  is  to  be  found  by  crossing 
off  some  of  the  line. 

Bottom  of  page:  Oral  work. 

Differentiations  and  Extensions 

1.  In  connection  with  Teaching  Page  1 13,  it  was 
suggested  that  more  capable  children  prepare  and 
tell  to  the  class  stories  in  which  numbers  occur 
which  are  not  necessarily  to  be  used  in  solving  the 
problems.  The  plan  then  called  for  children  to 
isolate  these  numbers  in  order  to  formulate  prob- 
lems. The  same  may  be  done  at  this  time  for 
page  167. 

2.  Committees  may  consider  sports  other  than 
coasting  to  use  as  a basis  for  number  situations. 
They  may  present  the  possibilities  to  other  mem- 
bers of  the  class,  asking  them  to  make  suggestions 
and  to  state  possible  problems  which  may  be  solved. 


Fun  in  the  Snow 

A.  and  S.  problems  [W] 

Write  your  work  for  Ex.  1 to  6. 

1.  Nan  counted  j£.  children  sliding  down  the  hill, 
Ji.  children  going  up  the  hill,  and  children  at  the 
top  of  the  hill,  or  JJ.  children  in  all. 

2.  Sue’s  mother  told  Sue  she  could  slide  for  about 
30  minutes.  After  20  minutes  how  long  could  she  stay?/^ 

3.  Ned  has  been  sliding  for  20  minutes.  If  he  should 
stay  15  minutes  more,  how  long  would  that  be  in  all?-^^ 

4.  Jean  has  had  24  slides.  If  she  slides  15  more  times, 
how  many  slides  will  that  be  in  all? 

5.  Joe  has  had  35  slides.  Bill  has  had  15  slides.  How 
many  fewer  slides  has  Bill  had  than  Joe? -2^ 

6.  Tom  rode  alone  18  times  and  had  Rusty  on  his  sled 
12  times.  How  many  rides  did  Tom  have?^^ 

[O] 

Tell  why  you  added  or  subtracted  in  each  problem. 
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A New  Kind  of  Subtraction 

Higher-decade  S.  with  borrowing  [O] 

Sue  has  used  4 of  her  32  stamps.  To  find  how  many 
of  the  32  stamps  are  left  on  the  table,  she  subtracted 
instead  of  counting. 

1.  Sue  wrote  down  the 
example,  using  tens  and  ones 
(box  A).  Why  could  Sue  not 
subtract  4 


3 tens  and  2 ones 
4 ones 


2 tens  and  12  ones 
- 4 ones 

2 tens  and  Bones, 
or  28 


2.  Sue  wrote  the  example 
over  again,  as  in  box  B.  This 
time,  for  3 tens  and  2 ones,  she 
wrote,  “2  tens  and  12  ones.” 
Why  can  she  do 


3 r Explain  Sue’s  subtraction  in  box 

cCerum/  T-XemjS . 2-^nd  S'orM  =2^.' 

4.  Box  C shows  a quick  way  to  subtract. 
The  32  is  changed  from  3 tens  and  2 ones 
to  2 tens  and  12  ones.  This  is  called 
borrowing  a ten.  Explain  the  borrowing  in 
box  C.^ 
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Teaching  Pages  168  and  169 

Pupil’s  Objective:  To  discover  the  rationale  of 
higher-decade  subtraction  with  borrowing. 

Background.  The  next  seven  pages  make  up  a 
unit  that  is  designed  to  develop  understanding  and 
1 skill  in  higher-decade  subtraction  with  borrowing, 
i The  teaching  plan  is  similar  to  that  recently  given 
I for  higher-decade  addition  with  bridging  and  addi- 
I Tion  of  two  2-place  numbers  with  carrying. 

It  may  be  well  to  recall  certain  general  features 
I of  the  teaching  programs 

I a.  The  emphasis  at  the  outset  upon  the  social 
I usefulness  of  the  new  skill. 


5.  Nine  of  Ann’s  32  stamps  are  red.  Do  you  use  the 
example  32  - 9 = ? to  find  how  many  are  not  red?^ 

6.  Must  you  borrow  in  this  example?^  WhyPife-^za^ 

Mwu^  emid JicrnyMeAic/u.  ter  MiJte.act' 

7.  Remember:  32  means  tens  and  2 ones,”  and  it 
means  “2  tens  and  12  ones.”  Tell  how  to  finish  the  work 
that  is  started  in  box  D;  in  box  E. 


D 

E 

2 tens  and  12  ones 

32 

- 9 ones 

-9 

ZJe^  and  3>rr>^  , or  .23. 

23 

8.  43  - 8 = ? Tell  how  to  finish  the  work  that  is 
started  in  box  F;  in  box  G. 


F 

G 

3 Jtnz  and  J3.  ones 

43 

- -i*-  ones 

-8 

Jyfyend  and  s cmM  , or  3S. 

3S 

Why  must  you  borrow  in  Ex.  9 to 
9.  25-  li/g)  10.  33-  8^25;  11.  42-  ^{3(o) 

12.  24-9  ifs)  13.  36-7  (29)  14.  52-5  (¥?) 

[W] 

For  Ex.  15  to  17,  subtract  with  tens  and  ones  as  in 
box  F.  Then  subtract  with  figures  as  in  box  G. 

15.  37-  8 29  16.  56-  9f7  17.  48-  939 


When  you  cannot  subtract  the  ones  in  an 
example,  you  borrow  a ten. 
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b.  The  progression  in  materials,  from  groups  of 
real  and  pictured  objects  to  abstract  numbers 

c.  The  corresponding  progression  in  thought  ac- 
tivities, from  verbal  accounts  of  what  is  done  with 
objects  to  explanations  of  the  operation,  and  finally, 
to  the  “quick  way”  of  subtracting  with  figures 

d.  The  importance  of  teaching  slowly  and  care- 
fully, to  the  end  that  the  generalizations  and  the 
relationships  will  be  learned  meaningfully 

e.  The  need  to  vary  instruction  for  differences 
in  learning  rate 

Note  on  pupil’s  book  page  168  how  the  borrowed 
figures  in  box  C are  kept  in  the  proper  place-value 
column  by  the  circling  of  2 figures  when  they  ob- 
tain their  value  from  a single  place-value  column. 
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The  same  principle  governs  the  circling  of  fig- 
ures written  into  subtraction  examples  involving 
2 borrowings  (see  reproduced  page  212).  This  may 
be  seen  for  842  — 97  in  steps  a and  b,  below. 

3@  7@© 

a.  8.4Z  b. 

- 97  - 97 

5 7 4 5 

Of  course,  in  an  example  such  as  703  — 69, 
where  a ten  is  borrowed  from  70  tens  (see  repro- 
duced page  214),  only  the  2-place  figure  in  one’s 
column  requires  circling  as  shown  in  the  following 
written  work:  6 f ® 

- 69 
6 3 4 

Be  sure  this  circling  plan  is  understood  by  your 
pupils  for  its  use  will  be  continued. 

Pre-book  Lesson 

1.  Institute  activities  with  objects  in  order  that 
your  pupils  may  discover  for  themselves  the  occa- 
sional need  to  borrow  (even  though  they  may  not 
use  this  term,  as  yet)  and  to  enable  them  to  dis- 
cover possible  ways  of  meeting  this  need.  For  ex- 
ample, write  on  the  board: 

Jane  has  passed  out  all  but  9 pencils  from  a box  of 
24.  She  wants  to  know  how  many  pencils  have  been 
passed  out. 

Have  pupils  set  up  the  24  with  pencils  (or 
splints)  as  in  picture  A. 


#//// 


$ 11111-11111  //// 


'(Pmii-m-m- 


Now  9 pencils  (those  left)  are  to  be  taken  away 
from  this  group.  Ask  your  pupils  how  this  is  to  be 
done.  The  solution  will  probably  be  suggested  by 
some  child.  As  9 pencils  cannot  be  taken  from  the 
4 ones,  change  a ten  group  to  ones.  The  pencils 
now  look  as  in  picture  B.  Then  subtract  9 and 
“read  off”  the  answer  (15)  from  a grouping  like 
that  in  picture  C. 

2.  A solution  to  the  problem  having  been  found, 
try  several  examples  of  the  same  type.  While  dem- 
onstrations are  in  progress  with  bundles  of  splints 


or  pasteboard  tickets,  records  may  be  kept  at  the 
board  and  at  children’s  desks.  The  procedure  for 
35  — 8 = ? is  given  below. 

a.  Demonstrate  with  splints  as  suggested  above. 

b.  Make  this  complete  record  for  the  steps: 


Step  1 

3 tens  and  5 ones  (35) 

8 ones  cannot  be  taken  away 

Step  2 

change  to:  2 @ 

2 tens  and  15  ones  (J>  p) 

2 ® 

Step  3 

2 tens  and  1 5 ones  p) 

— 8 ones  (—  8) 

2 tens  and  7 ones  (27) 

New  Word;  page  168,  borrowing 

Book  Lesson 

Ex.  1-14:  Oral  work. 

Ex.  15-17:  Written  work.  You  may  give  one 
example  (such  as  Ex.  15)  for  pupils  to  write  in  the 
two  ways  specified.  This  will  serve  as  a check  to 
determine  which  pupils  are  able  to  proceed  inde- 
pendently with  written  work.  Continue  to  work 
with  slower  learners,  using  objects  if  necessary,  in 
order  to  help  them  overcome  specific  weaknesses. 

Differentiations  and  Extensions 

1 . More  capable  children  may  demonstrate  appli- 
cation of  the  new  learnings  with  other  objects  (such 
as  pocket  charts,  dimes  and  pennies,  and  stacked 
cardboard  circles). 

2.  Slower  learners  may  apply  their  skills  to 
new  examples  using  objects  and  pictured  forms. 
Have  more  capable  children  complete  the  process 
with  words  and  abstract  numbers. 

In  each  of  the  above-mentioned  forms  of  dem- 
onstration, the  transformation  of  the  minuend  is 
clearly  revealed,  as  is  also  the  changing  of  the  ten 
to  10  ones  and  the  addition  of  the  10  ones  to  those 
already  on  hand.  Defer  demonstration  on  the 
abacus,  since  the  increase  in  ones  must  be  imagined. 

3.  Slower  learners  may  temporarily  use  the 
“crutches”  illustrated.  It  is  suggested  that  im- 
mediately following  an  example  done  with  crutches 
the  same  example  be  done  without  them,  so  that 
progress  will  be  made  toward  omitting  them 
entirely. 
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Borrowing  in  Subtraction 

Higher-decade  S.  with  bridging  [O] 

1.  To  subtract  the  ones,  must  you  borrow  a ten  in 
Ex.  aPf^in  Ex.  b??^  oMd 


a 

b 

42 

76 

-7 

-9 

35 

67 

the  ten’s  figure  in  the 
iJHiy 

the  ten’s  figure  in  the 


2.  In  Ex.  a, 
remainder  is  3. 

3.  In  Ex.  b, 
remainder  is  6. 

Borrowing  a ten  in  these  examples  makes  the  ten’s 
figure  in  the  remainder  one  less  than  it  was  in  the  top 
number.  4 

In  which  examples  must  you  borrow  a ten^  Why? 


a 

b 

c 

d 

e 

f 

g 

h 

4.  60 

54 

37 

54 

48 

83 

35(t 

m 

-6 

-8 

-7 

-9 

-6 

-4 

-5^ 

S¥ 

¥& 

so 

¥S 

¥2 

79 

s/'t 

Say  the  one’s  figure,  then  the  whole  remainder. 

5.  72 

24 

40 

65 

37 

86 

54.^ 

m 

-9 

-7 

-8 

-6 

-8 

-7 

-4^ 

-5i 

63 

17 

32 

57 

27 

77 

Say  the  ten’s  figure,  then  the  whole  remainder. 

6.  21 

93 

55 

70 

67 

30 

m 

4U 

-5 

-6 

-8 

-7 

-8 

-4 

-6i 

-Si 

/6 

SI 

4^7 

_ 63 

59  ‘ 

26 

16i 

38i 

[WI 

Which  remainders  are  wrong?  Find  out  by  making 
^-pictures  or  by  using  tens  and  ones. 


7.  62 

51 

34 

53 

48 

84 

S6i 

75<t 

-6 

-8 

-4 

-9 

-7 

-5 

-5i 

-Si 

56 

53 

^3 

20 

30 

44 

42 

¥/ 

89 

79 

61i 

New  Subtraction  Families 

Higher-decade  S.  with  bridging  [O] 

On  page  78  you  had  easy  S. 
facts  and  their  famihes.  Harder 
subtraction  facts  have  famihes,  too. 

1.  The  examples  in  box  A are  in 

the  12-7  famhy.  12  - 7 = 5, 
so  the  one’s  figure  in  each  answer 
is  5.  Say  three  more  examples  in 
this  ¥7-7;S2-7;  Gi-i 

2.  In  box  A,  the  2 in  25,  the  remainder,  is  one  less  than 
the  3 in  32.  That  is,  the  figure  in  ten’s  place  in  the 
remainder  is  down  1.  Is  this  so  for  82  - 7?|ror  22-7?^ 

Why  ? /Xmmiit'Je'/made'yMir  JOam,  /JeMjm/An/Ar’6,pi<va'. 

3.  The  examples  in  box  B are  in  what  family?  n-g 

4.  In  box  B,  what  is  the  one’s  figure  in  eac'^^i^inde^^ 

5.  Why  is  the  ten’s  figure  down  1 in  each  remainder?^ 

6.  In  boxes  A and  B,  you  can  borrow  a ten.  It  is 
quicker  to  use  famihes  and  think  the  ten’s  figure  down  1 . 
Say  the  ten’s  figure  for  each  of  these: 

a.  24-8=/6  b.  67-9  = i8  c.  40-7  = J3 

7.  The  three  examples  in  box  C 
belong  to  what  family  ?/-:7-<^ 

8.  For  each  example  in  C,  the 
one’s  figure  wiU  be 

For  aU  examples  in  a subtraction  family,  the 
one’s  figures  in  the  remainders  are  the  same. 

If  you  cannot  subtract  the  ones,  the  ten’s 
figure  in  the  remainder  is  down  1. 


^80 

30 

90 

zA 

z6 

? 

? 

? 

A 

32 

82 

22 

-7 

-7 

-7 

25 

75 

15 

B 

51 

21 

81 

-8 

-8 

-8 

43 

13 

73 

170 
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Teaching  Page  170 

PupU’s  Objectives:  (a)  To  observe  changes 
that  occur  in  both  the  ten’s  place  and  the  one’s 
place  in  higher-decade  subtraction  with  bridging; 
(fe)  to  differentiate  between  examples  that  require 
borrowing  and  those  that  do  not. 

Book  Lesson 

Ex.  1-6:  Oral  work.  Teach  the  lesson  about  as 
it  has  been  planned.  You  may  wish  to  use  objects 
or  0 -pictures  to  promote  understanding. 

Row  7:  Written  work. 

Differentiations  and  Extensions.  Have  more 
capable  children  demonstrate  some  examples  on  a 


number  line,  as  shown  below.  It  becomes  obvious 
when  the  remainder  falls  in  the  next  lower  decade. 

26-8 


10  20  26  30  etc. 


Teaching  Pages  171  and  172 

Pupil’s  Objectives:  (a)  To  learn,  by  recogniz- 
ing relationships,  how  to  organize  new  subtraction 
families  for  higher-decade  examples  when  the  ones 
cannot  be  subtracted;  (b)  to  learn  a (temporary) 
shortened  way  of  dealing  with  each  example. 
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Practice  with  Subtraction  Families 

[O] 

Say  the  missing  ten’s  figures. 


1. 

13- 

00 

II 

in 

so 

23- 

5 = / 8, 

and 

43- 

00 

m 

2. 

12- 

5=7, 

so 

22- 

5 = /7, 

and 

62- 

5 = SI 

3. 

10- 

6=4, 

so 

40- 

6=J4, 

and 

70- 

6 = M 

Say  the  missing  numbers  in  rows  4 to  7. 


4. 

11  - 

00 

II 

so 

31  - 

3 = 28,  and 

61  - 

3=5? 

5. 

14- 

5=9, 

so 

24- 

5 = / 9,  and 

74- 

5=  67 

6. 

17- 

00 

II 

IP 

so 

47- 

8 = J 9,  and 

87- 

00 

7. 

13- 

6=7, 

so 

53- 

6 = 47,  and 

93- 

6 = 77 

Say  three  examples,  with  answers,  in  each  family: 


8.  11  - 92/-<?=/2 


'i5-C,=89;25-(>=/‘); 

9.  15-6  S5'6,=‘99 


■'V-3-7=3/c;&3-7=S&; 

10.  13  — lS3-7^70, 


II.  \\-  l¥¥'7-37-,  12.  - 110-7 -U;  13.  \2  - m-8=8¥: 

9‘2-7=87;(o‘^-T=S7  30-7=23;  20-7^/3  ^■Sl-p=¥9; 

Using  subtraction  famihes,  write  the  remainders  on 
folded  paper.  For  Ex.  14a,  think,  “6,  26.”  Write,  “26.” 

For  Ex.  14g,  think,  “9,  49.”  Write,  “$0.49.” 


a 

b 

c 

d 

e 

f 

g 

14.  30 

22 

81 

46 

47 

63^ 

$0.56 

-4 

-7 

-8 

-8 

-9 

-li 

-0.07 

20 

75- 

73 

Jg 

3g 

so  7 

$0.49 

15.  48 

74 

27 

13 

27 

30<t 

$0.64 

-9 

-6 

-9 

-8 

-8 

-6i 

-0.08 

39 

eg 

/g 

79 

247 

$0.50 

16.  43 

90 

51 

35 

71 

I2i 

$0.86 

-9 

-8 

-4 

-9 

-6 

-3i 

-0.09 

3t2 

gl 

47 

2e 

OS 

0.97 

$0.  77 

17.  72 

42 

91 

25 

32 

53<t 

$0.25 

-6 

-4 

-5 

-7 

-8 

-5<t 

-0.08 

u 

38 

S(0 

TT 

is 

987 

$o./7 
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Background.  Samples  of  the  shortened  way  of 
dealing  with  each  example  are: 

33—  7,  think,  “6  (13—  1)-,  2 (tens);  26  (answer).”  Or 
briefer  still,  for  23  — 5,  think,  “8,  18.” 

Book  Lesson  (page  171).  Oral  work.  Repre- 
sentative objects,  such  as  splints,  may  be  used  si- 
multaneously with  the  examples  in  boxes  A,  B, 
and  C to  clarify  the  ideas  that  the  figure  in  one’s 
place  is  the  same  for  each  family  and  that  the 
figure  in  ten’s  place  is  “down  1.” 

Book  Lesson  (page  172) 

Ex.  1-13:  Oral  work.  Slower  learners  may  ma- 
nipulate materials  as  the  teacher  directs. 


Rows  14-17:  Written  work.  Help  slower 
learners  with  “crutches”  when  necessary. 

Differentiations  and  Extensions 

1.  Slower  learners  may  make  a record  of  basic 
S.  facts  on  which  they  are  still  weak  (or  you  may 
quickly  test  them  on  S.  facts  with  minuends  from 
10  to  18).  Use  this  opportunity  to  strengthen 
their  skills  by  having  them  make  0 - pictures  and 
by  helping  them  build  “families”  in  forms  similar 
to  those  in  Ex.  1 to  3 at  the  top  of  page  172. 

2.  More  capable  children  may  write  problems 
using  some  of  the  higher-decade  facts  in  rows  14 
to  17.  Encourage  them  to  use  various  situations, 
so  that  they  may  show  illustrations  of  “number- 
gone,”  “number-left,”  “other-part,”  and  “differ- 
ence” ideas.  An  illustration  using  Ex.  14a  is 

If  I had  30  cents  and  have  4 cents  left,  I must  have 
spent  _?_  cents. 

2).  All  pupils  may  use  a number  line  to  substan- 
tiate answers. 


Teaching  Pages  173  and  174 

Pupil’s  Objectives:  {a)  To  learn  the  shortest, 
most  economical  way  of  finding  answers  in  higher- 
decade  S.  examples  when  the  ones  cannot  be  sub- 
tracted; {b)  to  practice  finding  answers  in  higher- 
decade  subtraction  with  and  without  borrowing. 

Background.  Do  not  expect  all  of  your  pupils 
to  respond  immediately  to  the  “quick  way.” 
“Helpers”  and  “crutches”  may  be  needed  tempo- 
rarily and  intermittently,  but  try  to  avoid  fixing 
patterns  that  must  later  be  changed.  Help  children 
keep  the  gpal  of  immediate  response  in  sight  by 
encouraging  immediate  but  accurate  answers. 

The  practice  material  on  page  173,  both  oral 
and  written,  includes  only  those  examples  where  the 
ones  cannot  be  subtracted.  Mixed  practice,  both 
where  ones  can  and  cannot  be  subtracted,  is  pro- 
vided on  page  174. 

Book  Lesson  (page  173) 

Ex.  1-5:  Oral  work. 

Rows  6-12:  Written  work.  Ask  pupils  who  are 
slow  in  recording  answers  to  do  a few  orally  so 
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A Quick  Way  to  Subtract 

Higher-decade  S.  with  bridging  [O] 

A1  has  25<t,  Joe  has  30^,  and 
ike  has  42(^.  If  each  boy  buys 
I Si  balloon,  each  one  has  how 
uch  money  left? 

1.  25i  2.  30^  3.  42^ 

-Si  -Si  -Si 

/7^  22^  3‘^-t 

4.  In  Ex.  1 to  3,  how  do  you 
ink  the  one’s  figures  so  you 
n subtract?  A’ 

5.  In  the  answers,  why  are  the 
a’s  figures  down  1 from  the  tens  in  25,  30,  and  42  ?v 

I j For  Ex.  1,  you  can  see  that  the  ten’s  figiure  will  be 
iwn  1,  so  think  the  remainder  all  at  once,  “17^.” 

: Give  remainders  for  Ex.  2 and  3 this  quick  way. 
i On  page  172,  say  answers  the  quick  way  for  rows  14  to  17. 


' Write  remainders  only.  Use  the  quick  way. 

if-  a b c d e 


i». 

25  - 

- 7/f 

46  - 

- 8 

39 

53  - 

- 

40  - 

- 357 

33- 

- 5 

19 

[ y 

32- 

- 923 

91  - 

- 6 

95 

31  - 

- 129 

62  - 

- 45r 

80- 

- 7 

73 

t 

73- 

- 4/29 

52  - 

- 5 

91 

84- 

- in 

28  - 

- 9/9 

40  - 

- 8 

32 

1'- 

83  - 

- 17& 

41  - 

- 2 

39 

34  - 

- 92S 

37  - 

- S29 

56- 

- 7 

99 

'• 

67- 

- 9si 

90- 

- 2 

99 

92  - 

- ?>99 

60  - 

- 95/ 

81  - 

- 4 

71 

65- 

- 95C 

82  - 

- 5 

77 

24  - 

- 9/5 

75  - 

- l!o9 

35- 

- 7 

29 

• 

37  - 

- 929 

63- 

- 6 

57 

41  - 

- ^39 

92  - 

- ^9(o 

66  - 

- 9 

57 

; Extra  Practice.  Work  Sets  33  and  34. 


Practice  in  Subtracting 

Higher-decade  S.  [O] 

In  all  examples  like  38  - 3,  the  ten’s  figure  in  the 
remainder  is  not  changed. 

But  for  examples  like  43  - 7,  the  ten’s  figure  in  the 
remainder  is  down  1. 


For  rows  1 to  8 use  the  quick  way. 


a 

b 

c 

d 

e 

1. 

60  - 3 57 

35 

- 128 

21  - 

4/7  19 

- 6 75 

21  - 1/9 

2. 

43  - 439 

97 

-5  92 

14- 

3 7/  35 

-8  27 

51  - 999 

3. 

49  - S 9/ 

81 

-9  72 

46- 

139  62 

- 155 

34-  628 

4. 

21  - 5/C> 

78 

- S 70 

33  - 

2 3/  50 

- (i  99 

91  - 190 

5. 

14  - Ikl 

56 

-4  52 

83  - 

9 19  41 

- S39 

22  - 5/7 

6. 

37  - 2J5 

80 

- 4 7i> 

74- 

4 10  38 

-632 

83  - 170 

7. 

92  - S99 

65 

- 95/2 

26- 

8 18  44 

- 955 

IS  - 2 70 

8. 

35  - (i29 

42 

- S39 

52- 

9 93  81 

-179 

65  - 857 

Copy  and  subtract.  Be  careful! 

m 

a b 

c 

d 

e 

f 

g 

9, 

. 69  41 

52 

30 

S2i 

24^ 

$0.37 

-7  -8 

-9 

-9 

-4i 

-Si 

-0.04 

i>2  33 

93 

2/ 

19/ 

/&/ 

2’0.33 

10 

. 20  73 

96 

41 

52i 

35i 

$0.40 

-2  -5 

-5 

-2 

-6i 

-9i 

-0.08 

/9  /o9 

9/ 

39 

90/ 

20/ 

f>0.32 

11 

. 34  63 

98 

70 

21i 

42i 

$0.52 

-5  -8 

-5 

-7 

-3i 

-Si 

-0.03 

29  55 

93 

0,3 

29i 

39/ 

^0.99 

12 

. 81  70 

23 

51 

35i 

63i 

$0.86 

-6  -5 

-6 

-3 

-6i 

-li 

-0.09 

IS  C,5 

/7 

99 

29/ 

so,/ 

^0.77 

173 


174 


. I 
’ ! 

; i that  you  may  follow  their  thought  processes  and 
f give  remedial  help. 

j||  Book  Lesson  (page  174) 

Ij  Rows  1-8:  Oral  work. 

f ^ Rows  9-12:  Written  work.  Vox  slower  learners^ 
1:  you  may  be  able  to  anticipate  and  prevent  con- 
J-  fusion  in  this  practice  by  having  them  first  do  the 

j i “ — ★ Answers  Not  on  Reproduced  Page  173 

( ; 4.  For  Ex.  1,  think,  “15  - 8 = 7.” 

1 ; For  Ex.  2,  think,  “10  - 8 = 2.” 
jlj  For  Ex.  3,  think,  “12  — 8 = 4.” 


examples  in  the  Differentiations  and  Extensions 
section  which  follows. 

Differentiations  and  Extensions 

1.  For  slower  learners  particularly,  duplicate  or 
put  on  the  board  examples  like  those  below.  Ex- 
plain the  purpose  of  the  assignment  and  give  as 
much  help  as  you  think  necessary. 

a.  Find  and  work  examples  in  which  the  ten’s  figure 
stays  the  same. 

39  52  28  65  76  46 

-6  -8  -4  -5  -7  -2 
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b.  Find  and  work  examples  in  which  the  ten’s  figure 
is  “down  one.” 


21 

62 

56 

23 

49 

32 

- 7 

- 2 

-9  j 

-3 

- 8 

c. 

Write  the  missing  figure. 

Be  careful! 

44 

36 

82 

57 

63 

25 

- 5 

- 1 

- 7 

-8 

- 3 

-4 

?9 

?5 

?5 

?9 

?0 

?1 

2.  All  pupils.  To  help  develop  the  quick  way  of 
giving  the  answer  in  this  type  of  higher-decade  sub- 
traction, let  children  play  the  following  game: 

Place  an  empty  box  on  a desk.  Hold  up  a group  of 
splints  in  10-bundles  and  also  some  ones.  Have  chil- 
dren note  how  many  there  are,  and  hide  the  splints  in 
the  box.  Then  withdraw  a few  single  splints  (any  num- 
ber from  1 to  9),  show  them,  and  ask  how  many  are 
out  of  sight.  Repeat,  using  any  number  from  20  to  99, 
and  withdrawing  any  number  from  1 to  9.  Points  may 
be  given  for  correct  responses,  so  that  the  game  may  be 
played  by  teams  or  by  individual  groups  of  partners. 

Slower  learners  may  be  asked  to  check  answers 
by  counting. 

3.  More  capable  children  may  now  be  ready  to 
demonstrate  higher-decade  subtraction  using  the 
abacus  (see  page  332  in  the  Manual  for  a descrip- 
tion of  the  procedure  for  subtracting  9 from  36 
on  the  abacus).  Remember  that  the  abacus  is  a 
counting  device. 

4.  As  needed,  assign  Extra  Practice  Sets  33 
and  34. 


Which  Answer  Cannot  Be  Right? 

Help  in  problem-solving:  esiimaiing  [O] 

Remainders  are  always  smaller  than  the  number 
you  subtract  from,  except  when  you  take  away  0. 


1.  Sam’s  kite  tail  was  42  inches.  He  cut  off  8 inches. 
Then  it  was  inches  long. 

Joe  thought  that  the  tail 
would  be  50'inches  long,  but 
he  was  wrong.  Why?.^i^ 

A remainder  is  wrong  if 
it  is  larger  than  the  number 

you  subtract  from.  Tell  for 
each  problem  which  answer 
must  be 

2.  Mary  missed  8 of  the  34  words  on  a spelling  test. 
How  many  words  were  right?  (42)  26 


3.  A large  ball  cost  57^.  A book  cost  37^.  How  much 
less  did  the  book  cost?  20(f  (94^ 


4.  Of  58  toy  soldiers,  32  were  broken.  How  many 
were  not  broken?  (9^  26 

5.  Nan  cut  out  all  except  6 of  her  30  paper  dolls.  How 
many  were  cut  out?  (3^  24 

6.  Our  room  is  37  feet  long  and  25  feet  wide.  How 
many  feet  longer  is  the  room  than  it  is  wide?  12  (jS2) 

7.  One  boat  is  12  feet  long.  Another  is  26  feet  long. 
How  many  feet  longer  is  the  larger  boat?  (3^  14 

Write  the  work  for  problems  1 to  7. 
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Sets 

33  and  34. 

Higher 

-decade 

; 5.  with 

bridging 

a 

b 

c 

d 

e 

f 

g 

h 

1. 

35 

50 

57 

41 

82 

90 

41^ 

$0.27 

- 8 

- 8 

- 9 

- 4 

- 8 

- 3 

- 7^ 

- 0.08 

27 

42 

48 

37 

74 

87 

340 

$0.19 

2. 

63 

32 

31 

55 

22 

21 

600 

$0.33 

- 9 

- 6 

- 5 

- 6 

- 5 

- 6 

- 90 

- 0.08 

54 

26 

26 

49 

17 

15 

510 

$0.25 

1. 

44 

48 

63 

32 

81 

33 

860 

$0.43 

- 8 

- 9 

- 6 

- 7 

- 9 

- 7 

- 90 

- 0.04 

36 

39 

57 

25 

72 

26 

770 

$0.39 

2. 

70 

21 

84 

65 

86 

53 

620 

$0.71 

- 7 

- 8 ■ 

- 7 

- 9 

- 8 

- 5 

- 90 

- 0.03 

63 

13 

77 

56 

78 

48 

530 

$0.68 

Teaching  Page  175 

Pupil’s  Objective:  To  note  the  relationship 
between  remainders  and  minuends,  as  a check 
against  absurdly  large  answers  in  subtraction. 

Teacher’s  Preparation.  You  may  have  noted 
several  examples  from  pupils’  papers  in  which  ab- 
surdly large  remainders  or  differences  occurred 
(answers  larger  than  the  numbers  subtracted  from). 
If  possible,  use  such  cases  in  the  Pre-book  Lesson. 


Pre-book  Lesson.  Ask  the  class  why  the  follow- 
ing answers  are  obviously  wrong: 


34 

29 

40 

56 

32 

- 6 

- 9 

- 5 

- 23 

- 24 

38 

29 

45 

57 

56 
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New  Word:  except 

Book  Lesson.  Ex.  1-7:  Oral  work.  Bottom  of 
I page:  Written  work. 

I 

ii  Differentiations  and  Extensions 

1 . For  slower  learners,  prepare  exercises  like  those 
below,  in  which  one  of  the  three  answers  given — 
so  large  as  to  be  obviously  wrong — is  to  be  crossed 

I out  or  circled. 

! 24-  9 (33  5 14)  75  - 7 (59  82  67) 

41  - 6(24  33  52)  37-  15  (20  16  62) 

49-  24(74  19  25)  64-  13  (55  80  44) 

I I 2.  More  capable  children,  upon  examination  of 
I examples  such  as  those  given  in  the  Pre-book  Les- 
son, may  be  able  to  ascertain  where  the  errors  were 
made  and  report  on  them  as  “danger  spots.”  Note 
these  areas  carefully. 

I Teaching  Pages  176  and  177 

Pupil’s  Objective:  To  develop  intelligent  skill 
in  subtracting  2-place  numbers  with  borrowing. 

Background.  If  higher-decade  subtraction  with 
jj  bridging  is  thoroughly  understood,  and  if  skill  in 

II  that  process  has  been  carried  to  a high  level  of  pro- 
ii  ficiency,  subtraction  of  2-place  numbers  with 

borrowing  should  present  little  difficulty. 

Pre-book  Lesson 

1.  Present  an  interesting  problem  that  the  chil 
dren  will  want  to  solve. 

On  her  vacation  Betty  wanted  to  send  34  postcards. 
She  had  bought  18.  How  many  more  did  she  need 
to  buy? 

! Ask  children  to  suggest  ways  in  which  a solu- 
tion may  be  found.  Because  of  their  previous 
I experience  with  borrowing  in  higher-decade  sub- 
::  traction,  they  may  quickly  suggest  “borrowing.” 

2.  Provide  practice  with  other  examples.  Have 
I children  demonstrate  with  splints  and  keep  records 
,;j  on  the  board  and  at  desks.  The  procedure  for 
N 42  — 27  is  illustrated  below  (a  and  b)  for  each  of 
I the  two  methods  suggested. 

I a.  Demonstrate  with  splints:  lll/hflJiMt 


Helping  Nan  Subtract 

5.  of  2-place  numbers  with  borrowing  [O] 

Miss  Wells  said,  “You  will  need  52  sheets  of  paper 
to  make  your  new  picture  books.” 

Nan  had  38  sheets.  To  find  how  many  more  she 
needed,  she  wrote  on  the  board  52  - 38.  Then  she  said, 
“How  do  I subtract?  I can’t  take  8 from  2.” 

Joe  showed  her  a way.  Look  at  his  work  in  the  picture. 
Explain  what  he  wrote. 

Clnd.:  /Jini),  ^on£d, 

1.  On  the  board,  copy  Joe’s  work  and  finish  it. a 

2.  Miss  Wells  said,  “There  is  a short  way  to  do  the 
example.  Subtract  ones,  then  tens.  Do  it  this  way.” 
(Study  her  work  in  the  box  below.) 

Ones:  Think,  “I  can’t  take  8 from  2,  so 
I change  the  groups,  or  borrow  a ten.  I put 
it  with  the  2 ones.  Then  8 from  12  is  4.” 
Write  “4”  in  one’s  place  in  the  answer. 

Tens:  Think,  “3  from  4 is  1.”  Write  “1” 
in  ten’s  place  in  the  answer. 

Check  by  adding  upward:  4 + 8 = 12,  1 + 1+  3 = 5. 

176 


b.  Make  records: 

Step  1 . 4 tens  and  2 ones 

7 ones  cannot  be  taken  away. 

Step  2.  4 tens  and  2 ones  = 3 tens  and  12  ones 

Step  3.  3 tens  and  12  ones 

— 2 tens  and  7 ones 
1 ten  and  5 ones,  or  15 

3@ 

Step  4.  (Abstract  numbers  only) 

- 27 
15 
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In  which  examples  must  you  borrow  '^y7jem/>u^cne/) 


a 

b 

c 

d 

e 

f 

g 

h 

52 

47 

91 

66 

90 

43 

82 

350 

-27 

-33 

-74 

-36 

-78 

-14 

-48 

-200 

—PF 

~1T 

~3o 

~fT 

~W 

“TTT 

Tell  the  missing  figure  in  each  example.  Then  tell 
the  whole  remainder. 


4.  76 

53 

60  82 

42 

84 

37 

830 

-49 

-28 

-37  -36 

-34 

-39 

-19 

-550 

27 

25 

23  46 

X8 

4^5 

/8 

280 

Find  1 

the  subtractions  that 

are  wrong  and  tell  what  is 

wrong  with  the 

work 

5.  30 

65 

28  70 

54 

36 

61 

830 

-26 

-47 

-19  -35 

-38 

-17 

-49 

-460 

u 

18 

9 ^ 
35 

16 

19 

370 

rw] 

In  rows  6 to  8,  copy,  subtract,  and  check. 

76  44  55  71  43  52^ 

-38  -17  -26  -38  -29  -15^ 

~itf  ~jw 

94  35  52  97  95  330 

-56  ^ ^ -38  ^ -270 

/6  13  “3T  4^7  ^ 

60  71  88'  41  67  900 

-21  -56  ^ ^ ^ -290 

/jT  ^ 

9.  Using  tens  and  ones,  check  these  subtractions :★ 

a.  70  - 42  = 3/^2^  b.  81  - 27  = 54  c.  62  - 59  = 13 

O Extra  Practice.  Work  Sets  35  and  36. 

177 

3.  Remind  children  that  if  both  parts  of  the 
subtraction  example  are  put  together  again  they 
will  make  the  whole.  Show  how  they  may  check 
without  copying  the  example. 

42 

— ^ 1 1 add  upward 

^★Answer  Not  on  Reproduced  Page  177 

9.  The  check  work  may  be  patterned  after  the 
following  sample  form: 

a.  7 tens  is  the  same  as  6 tens  and  10  ones 
— 4 tens  and  2 ones 

2 tens  and  8 ones,  or  28 


Since  carrying  in  addition  is  involved,  do  some 
of  the  check  work  orally  with  the  class. 

New  Words:  page  176,  sheets wrote 

Book  Lesson.  Ex.  1-5:  Oral  work.  Rows  6-9: 
Written  work. 

Differentiations  and  Extensions 

1.  Slower  learners  may  profit  from  exercises  like 
the  following: 

a.  Cross  out  examples  in  which  you  need  not  borrow. 

68  71  43  75  24  36 

-35  - 18  - 41  - 16  - 14  - 28 

b.  Copy  examples  above  in  which  there  is  borrowing, 
and  then  do  them. 

c.  Copy  examples  below  which  have  wrong  answers, 
and  then  do  them  correctly. 


62 

87 

56 

43 

89 

50 

- 60 

- 58 

- 47  - 

25 

- 65 

- 37 

2 

39 

9 

28 

14 

13 

d. 

Tell  the  missing  figures. 

46 

35 

94 

36 

42 

71 

- 29 

- 28 

- 47 

25 

- 26 

- 53 

?7 

?7 

•V 

<1 

?? 

?? 

?8 

2.  More  capable  children  may  demonstrate  and 
teach  others  how  the  borrowing  process  works  with 
stacks  of  cardboard  circles,  with  a number  line, 
and  with  dimes  and  pennies. 

3.  All  pupils  who  need  further  help  may  do 
Extra  Practice  Sets  35  and  36. 


Sets  35  and  36.  S.  of  2-place  numbers  with  borrowing 


a 

b 

c 

d 

e 

f 

g 

h 

1. 

70 

44 

30 

76 

52 

71 

33^ 

$0.91 

- 

63 

- 39 

- 22 

- 48 

- 35 

- 33 

- 19^ 

- 0.56 

7 

5 

8 

28 

17 

38 

14^ 

$0.35 

2. 

54 

91 

85 

40 

53 

72 

61^ 

$0.71 

— 

46 

- 44 

- 66 

- 27 

- 15 

- 14 

- M 

- 0.57 

8 

47 

19 

13 

38 

58 

U 

$0.14 

1. 

56 

58 

54 

47 

52 

60 

56^^ 

$0.62 

— 

29 

- 39 

- 48 

- 28 

- 26 

- 25 

-27^ 

- 0.48 

27 

19 

6 

19 

26 

35 

290 

$0.14 

2. 

43 

82 

45 

30 

21 

42 

330 

$0.77 

— 

17 

- 27 

- 28 

- 18 

- 18 

- 29 

- 140 

- 0.39 

26 

55 

17 

12 

3 

13 

190 

$0.38 

6.  94  60 

-65  -33 

7.  70  81 

-24  -25 

8.  27  42 

-17  -23 

/o  /9 
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Measuring  in  Yards  and  Miles 

loi 

Some  things  are  measured  in  yards. 

1.  Do  what  Tom  is  doing.  See  how  far  up  your  body 
!,  the  yardstick  comes.  This  distance  is  your  body  yard. 

2.  Do  what  Linda  and  Betsy  are  doing.  See  how  far 
■ the  yardstick  reaches.  Call  this  your  arm  yard. 

! 3.  Draw  a line  a yard  long  on  the  blackboard. 

4.  Under  it,  draw  lines  1 foot  and  1 inch  long. 

5.  Look  at  a yardstick.  How  many  feet  long  is  it?^' 
' How  many  inches  long  is  it?^^ 


3 feet  (ft.)  = 1 yard  (yd.)  36  inches  (in.)  = 1 yard 

6.  Can  a man  be  2 yards  tall?A  4 yards  tall?  ^ 

We  measure  very  long  distances  in  miles. 

7.  Tell  a place  that  is  a mile  from  your  school.  Think 
of  this  distance  when  you  hear  about  a mile. 


Say  the  right  word — feet,  inches,  yards,  or  miles. 

8.  The  butterfly  is  2 wide. 

9.  The  flagpole  is  50  high. 

10.  It  is  15  from  one  town  to  the  next. 

11.  Ann’s  hair  ribbon  is  1 long. 

12.  It  takes  3 of  cloth  for  a coat. 

13.  The  dog  house  is  4 long. 

14.  We  rode  1 in  our  car. 

15.  Her  finger  is  2^  ^ long. 


Do  You  Know? 

Progress  Test  17  [W| 

Use  folded  paper.  Write  the  answers. 


a 

b 

C 

d 

e 

f 

g 

1.  87 

90 

30 

91 

74 

86 

$0.46 

+ 8 

-70 

+40 

-68 

-6 

-60 

+ 0.34 

■75“ 

~~w 

—JJ 

$ o.go 

2.  81 

57 

96 

19 

87 

26 

$0.73 

-57 

+ 29 

-37 

+47 

-9 

+ 59 

-0.48 

“77- 

bO) 

-w 

^0.25 

3.  74 

25 

76 

7 

85 

58 

$0.19 

-68 

+ 48 

-54 

+ 44 

-37 

-9 

+ 0.55 

<o 

'W 

$o.w 

4.  9 

96 

44 

50 

60 

92 

$0.73 

+ 56 

-37 

+49 

-6 

+38 

-29 

-0.48 

-TT 

-w 

-w 

03 

P0.25 

5.  6 

1 

40 

7 

32 

8 

6^ 

7 

8 

7 

0 

3 

1 

H 

2 

4 

6 

5 

0 

9 

0 

+ 6 

+ 5 

+ 8 

+ 6 

+4 

+ 70 

~7r 

-rr 

-70- 

-or 

-7T 

-uw 

178 
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I Teaching  Pages  178  and  179 

Pupil’s  Objectives:  (a)  To  acquire  the  concepts 
; of  yard  and  mile,  and  learn  the  abbreviation,  yd., 
||  and  the  relationship  between  feet  and  yards ; (b)  to 
' check  proficiency  in  all  computational  skills  devel- 
oped to  date. 

Background.  The  primary  purpose  of  these 
pages  is  to  put  meaning  into  terms  used  in  linear 
measurement,  in  this  case,  yard  and  mile.  This 
i purpose  is  achieved  (a)  through  the  development 
. and  use  of  the  reference  measures  “body  yard” 
; and  “arm  yard”  as  concrete  ways  of  thinking 

I 


about  the  yard,  and  of  a “local  mile”  as  a way  of 
thinking  of  the  mile  measure;  (b)  through  identi- 
fying the  correct  linear  unit  for  measurement. 

New  Words:  page  178,  body,  distances 

Book  Lesson.  Ex.  1-15:  Oral  work.  Rows 
1-5:  Written  work.  Progress  Test  17. 

Differentiations  and  Extensions 

1.  Help  all  children  to  become  acquainted  with 
the  use  of  common  tools  of  measurement  for  yards 
and  miles,  such  as  the  tape  measure,  yardstick,  sur- 
veyor’s tape,  and  automobile  odometer. 
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2.  Children  may  list  common  uses  of  yards  or 
miles  in  measuring  distances. 

3.  They  may  measure  objects  in  the  room  with 
their  body  yard  or  arm  yard  reference  measures 
and  then  with  a yardstick  thus  gaining  a feeling  for 
estimating  and  then  checking  distances. 


Teaching  Page  180 

Pupil’s  Objective:  To  practice  computational 
skills. 

Background.  The  practice  at  the  top  of  the 
page  includes  in  mixed  order  all  four  kinds  of  sub- 
traction that  have  been  taught — higher-decade  sub- 
traction with  and  without  borrowing,  and  the 
subtraction  of  two-place  numbers  with  and  with- 
out borrowing. 

The  practice  at  the  bottom  of  the  page  contains 
examples  in  both  addition  and  subtraction  of  all 
types  that  have  been  taught  up  to  this  point.  The 
page  therefore  affords  opportunity  for  a preliminary 
survey  of  achievement — preliminary  in  the  sense 
that  pupils  will  still  have  time  before  the  chapter 
computation  test  to  bring  their  skills  up  to  the  level 
of  their  capacity. 

Pre-book  Lesson 

1 . Children  may  be  asked  to  select  from  the  first 
set  of  examples  in  the  pupil’s  book  one  example  of 
each  kind: 

a.  Higher-decade  subtraction  with  no  bridging 

b.  Higher-decade  subtraction  with  bridging 

c.  Two-place  subtraction  with  no  borrowing 

d.  Two-place  subtraction  with  borrowing 

2.  Ask  the  children  to  study  the  work  at  the  bot- 
tom of  the  page  to  find  how  many  kinds  of  addition 
and  subtraction  examples  they  can  identify.  Record 
each  type  on  the  board  to  avoid  repetition. 

Book  Lesson 

Rows  1-4  (top):  Written  work.  You  may  wish 
to  assign  only  one  row  at  a time  to  slower  learners. 
Give  them  a score  (number  right)  for  each  row. 
After  helping  them,  encourage  them  to  improve  the 
score  for  the  next  row. 

Ex.  1-9  (bottom):  Written  work. 


A Page  of  Practice 


Use  folded 

paper. 

Watch  for  borrowing! 

[W] 

a 

b 

c 

d 

e 

f 

g 

h 

1.  57 

94 

89 

23 

41 

67 

95 

$0.84 

-38 

-8 

-8 

-19 

-36 

-46 

-77 

-0.04 

~Fr 

TT 

3" 

~7Y 

'TU7W 

2.  76 

52 

85 

30 

63 

95 

98 

$0.86 

-7 

-29 

-53 

-9 

-27 

-28 

-36 

-0.30 

~U 

(oJ- 

3.  58 

46 

77 

81 

38 

74 

30 

$0.98 

-53 

-9 

-50 

-48 

-8 

-65 

-18 

-0.50 

3" 

~27 

—33 

~Jt7 

— 7 

~7T 

4.  75 

20 

59 

63 

29 

42 

88 

$0.99 

-39 

-7 

-16 

-6 

-24 

-18 

-29 

-0.92 

3i, 

75 

57 

5 

“57 

5557 

O Extra  Practice. 

Work  Sets  37 

and  38. 

[W] 

Use  folded  paper.  Watch  the  signs  and  check. 


a 

b 

c 

d 

e 

f 

g 

h 

1. 

30 

91 

15 

89 

63 

90 

6 

$0.43 

+ 60 

-17 

+ 78 

-87 

-5 

-60 

+ 79 

+ 0.48 

90 

79- 

93 

2 

5F 

30 

-J5 

^0.9/ 

2. 

24 

52 

49 

63 

85 

94 

28 

$0.86 

-6 

-47 

+ 50 

-38 

-60 

-59 

+ 9 

-0.68 

~7r 

"“25 

57 

TOJT 

3. 

89 

8 

70 

39 

52 

98 

54 

$0.80 

-5 

+40 

-56 

+ 38 

-5 

-47 

+ 28 

-0.73 

~J¥ 

~7¥ 

77 

9-7 

“57 

~n 

5757 

Copy  in  columns  and  add. 

4.  30,  5,2,  6 6.  6,0,7,5  74’  8. 

5.  1,8,7,37^  7.  22,3,4,954’  9.  10^,  8^,  6^,  4^;4’7 
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Differentiations  and  Extensions 

1.  Have  more  capable  children  compile  lists  of 
words  frequently  used  in  arithmetic.  These  lists 
may  include  words  with  which  you  will  want 
your  children  to  be  familiar  for  vocabulary  and 
writing  purposes.  Classifications  may  be:  num- 
bers, money  words,  fractions,  shapes  (circles, 
squares,  etc.),  measures. 

2.  Have  all  children  copy  assembled  lists  from 
the  board  (or  you  may  duplicate  lists)  for  individual 
reference.  Have  children  keep  the  lists  in  an  ac- 
cessible place.  They  will  be  very  helpful  in  the 
Tests  of  Information  and  Meaning  which  follow. 

3.  Slower  learners  will  benefit  from  Extra  Prac- 
tice Sets  37  and  38  (reproduced  at  the  top  of  the 
column  on  the  next  page). 
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Sets  37  and  38.  Higher-decade  S.  without  and  with  borrowing 


a 

b 

c 

d 

e 

f 

g 

h 

[.  83 

65 

91 

24 

73 

64 

48?i 

$0.75 

- 17 

- 49 

- 9 

- 11 

- 6 

- 27 

- 30^ 

- 0.54 

66 

16 

82 

13 

67 

37 

180 

$0.21 

:.  94 

80 

81 

89 

45 

20 

570 

$0.90 

- 15 

- 38 

- 48 

- 40 

- 7 

- 1 

- 280 

- 0.84 

79 

42 

33 

49 

38 

19 

290 

$0.06 

\.  86 

62 

75 

42 

23 

24 

420 

$0.20 

- 79 

- 37 

- 28 

- 18 

- 8 

- 6 

-30 

- 0.06 

7 

25 

47 

24 

15 

18 

390 

$0.14 

[.  48 

47 

81 

28 

83 

91 

670 

$0.98 

- 19 

- 29 

- 6 

- 14 

- 9 

- 37 

- 400 

- 0.27 

29 

18 

75 

14 

74 

54 

270 

$0.71 

1.  86 

40 

34 

72 

32 

40 

360 

$0.60 

- 27 

- 27 

- 28 

- 60 

- 6 

- 2 

- 180 

- 0.05 

59 

13 

6 

12 

26 

38 

180 

$0.55 

75 

72 

75 

52 

48 

21 

340 

$0.30 

- 66 

- 45 

- 29 

- 24 

- 8 

- 2 

-80 

- 0.09 

9 

27 

46 

28 

40 

19 

260 

$0.21 

NOTES 


Do  You  Understand? 

"• 

1.  Write  two  A.  examples  in  which  you'musY'cafrf.^ 

: 2Z-9-,  /g 

2.  Write  two  S.  examples  in  which  you  must  borrow.^ 

3.  Draw  a pie.  Divide  it  into  fourths, 

4.  Write  three  examples  in  the  5+9  A,  family 

5.  Do  the  same  for  the  11-8  S,  family 

6.  Draw  a circle  and  a rectangle. 

Write  Ex.  7 to  10  in  words: 

.^do&oAdcund/. 

10.  240v 


8- 


9.  $6.09= 


Write  Ex,  11  to  13  in  figures: 

11.  Three  dollars  and  twenty-one  cents. ^3, 2/ 


12.  One  fourth 


13.  Seven  hxmdred  eighteen 


m 


Write  out  answers  for  Ex,  14  to  17. 
14.  What  do  we  call  numbers  like  4 and 


15.  Write  a 3-place  number  with  5 in  one’s  place. 

16.  How  many  thirds  of  a pie  are  in  a whole  piepj 

17.  What  number  equals  3 tens  and  12  ones?4^:2 


Answer  Ex.  18  to  23  by  writing  “Yes”  or  “No.” 

18.  Can  you  subtract  to  find  n in  46  = n +32?|/8i 

19.  Are  there  24  oz.  in  1 lb.?%r 

20.  Does  Tuesday  follow  Wednesday  every  week?^ 

21.  In  48,  is  the  4 in  ten’s  place  ?'^ 

22.  In  1 foot  are  there  14  inches ?%r 

23.  In  1 inch  are  there  two  4 inches?^ 
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Teaching  Pages  181,  182,  and  183 


Pupil’s  Objective:  To  take  the  end-of-chapter 
tests. 


Pre-book  Lesson.  Review  where  necessary. 
Also,  for  the  Test  of  Information  and  Meaning,  en- 
courage children  to  use  the  vocabulary  lists  sug- 
gested in  the  preceding  lesson. 

-★Answers  Not  on  Reproduced  Page  181 — 


4.  Any  3 of  the  following  or  their  reverses: 

15+  9 = 24  55+  9 = 64  5+  19  = 24 

25  + 9 = 34  65  + 9 = 74  5 + 29  = 34 

35  + 9 = 44  75  + 9 = 84  5 + 39  = 44 

45  + 9 = 54  85  + 9 = 94  5 + 49  = 54 


5.  Any  3 of  the  following: 

5 + 59  = 64 
5 + 69  = 74 
5 + 79  = 84 
5 + 89  = 94 


21-  8 = 13  61-  8 = 53 

31  - 8 = 23  71  - 8 = 63 

41  - 8 = 33  81  - 8 = 73 

51  - 8 = 43  91  - 8 = 83 
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Do  You  Make  Mistakes? 

Diagnostic  Test  4 

Write  answers  on  folded  paper.  Check  your  work. 


a 

b 

c 

d 

e 

Study 

Practice 

1. 

23 

5 

37 

2 

76(t 

Pages 

Sets 

+ 9 

+ 48 

+ 9 

+ 58 

+ 4t 

144-149 

21, 

-'S3 

2. 

7 

5 

3 

4 

9^ 

5 

9 

7 

9 

0 

+ 9 

+ 8 

5 

7 

8(f 

151 

29 

3./ 

-JI 

+ 7 

+ 5 

+ 7<t 

22 

TT 

29* 

3. 

54 

23 

46 

37 

$0.19 

+ 37 

+ 18 

+ 19 

+ 56 

+ 0.75 

158-159 

31,32 

9/ 

/iS 

9J 

^0.99 

4. 

61 

77 

23 

48 

$0.50 

-8 

-9 

-4 

-9 

-0.05 

168-173 

33,34 

S3 

/9 

-39 

^0.95 

5. 

74 

40 

65 

81 

$0.52 

-26 

-38 

-27 

-32 

-0.18 

176 

35,  36 

3 

3g 

V9 

W.3‘i- 

Can  You  Work  Problems? 

Problem  Test  U 

Write  your  work  for  problems  1 to  8. 

1.  Ann  had  23  birthday  presents.  Five  of  them  were 
from  her  family.  How  many  other  presents  did  she  getP/i^’ 

2.  Ann  got  12  books.  She  did  own  28  books.  How 
many  books  does  she  now  have?^ 

182 

New  Words:  page  182,  presents',  page  183, 
January 

Book  Lesson.  These  four  regular  chapter  tests 
are  to  be  given  according  to  the  pattern  set  for  the 


3.  One  book  had  36  pictures,  9 of  them  about  animals. 
How  many  other  pictures  were  there  ?2  7 

4.  Ann  had  85^  in  money.  She  put  25i  in  her  bank. 
How  much  money  did  she  not  put  in  the  bank? 

5.  Her  money  was  5 pennies,  7 nickels,  2 dimes  and  a 
quarter.  How  many  coins  was  thatP/i" 

6.  Ann  got  20  birthday  cards.  She  got  9 less  last  year. 
How  many  cards  did  she  get  last  year?// 

7.  On  her  birthday,  last  January,  Ann  was  54  inches 
tall.  This  January  she  is  56  inches  tall.  How  many  inches 
taller  was  she  this  birthday  than  last? 2 

8.  At  the  time  Ann  was  54  inches  tall,  her  father  was 
13  inches  taller.  How  tall  was  hc}6>7 

How  Well  Can  You  Figure? 


Computation  Test  4 


Copy. 

Then  add  or 

subtract. 

Check  your  work. 

1. 

53 

2.  67 

3.  20 

4.  35 

5.  $0.92 

+ 17 

-9 

+ 40 

+ 27 

-0.59 

70 

3r 

—l^ 

$0.33 

6. 

32 

7.  58 

8.  24 

9.  65 

10.  $0.18 

-7 

-34 

+ 38 

-5 

+ 0.37 

25 

29 

(oO 

$0.55 

11. 

46 

12.  80 

13.  23 

14.  80 

15.  $0.43 

+ 30 

-7 

+ 18 

-68 

-0.37 

7i> 

73 

9/ 

/% 

$0.0 to 

16. 

8+5+6+877 

20. 

24  - 

24.  7 + 687+ 

17. 

9 + 6 + 0 + 0/+ 

21. 

47+  853- 

25.  48  + 957 

18. 

2^  + 6^  + 9^  + M20^  22. 

26  + 93S 

26.  48  - 8W 

19. 

22  + 5 + 7 + 9+i 

^ 23. 

84  - 975 

27.  52  - m 
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first  three  chapters.  An  alternate  computation  test 
is  given  on  pages  325-326  of  this  Manual. 

Differentiations  and  Extensions.  Find  below 
the  per  cents  for  the  individual  test  record  cards. 


TABLE  OF  PER  CENTS  FOR  CHAPTER  4 SCORES 


‘ Score 

Per  Cents  for 
Ccmputation  Test 

Score 

••  Per  Cents  for 
Computation  Test 

Score 

Per  Cents  for 
, Computation  Test 

Score 

Per  Cents  for 
Computation  Test 

1 

7 

4 

8 

9 

. : ’ 30  , 

53  ■ 

* 15 

’ , 56  '' 

'"59 

22 

23 

81 

m Ka 

3 

11  " ' ' 

10 

-37 

',17  . 

63  ..  ■ 

24 

% 

4 

11 

' 41 

.;18 

■ 67 

25  . 

5 •. 

12 

>44 

19 

70 

26  " 

ft  , 

6 

* 22.  " 

""  ■13  ■ 

48  . 

20 

'■  , .'74  ' '""'i 

27 

100/' 

7 

26 

14 

52  ‘ 

21 

78  1 

■ 

r '41,7  ■,/ 

Score 

Per  Cents  for 
Problem  1 est 

1 

13 

2 

25 

3 

38 

4 

50  ■ 

5 

63 

6 

75 

7 

88 

8 

100 
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TERM  TEST 


An  optional  term  test  for  the  first  half  of  Grade  3 is  provided  on  Manual 
pages  327-328.  It  consists  of  three  parts  to  test  separately  learning  outcomes 
of  different  kinds:  information  and  meanings  taught  during  the  first  half  of  the 
year,  as  well  as  problem-solving  ability  and  computational  skills.  The  tests 
should  probably  be  fnimeographed  so  that  each  child  may  have  his  own  set  of 
questions.  As  they  are  set  up,  the  three  parts  of  this  term  test  are  intended  to  be 
given  at  three  sittings. 
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Counting  hundred-bundles,  composed  of  ten 
groups  of  ten  sticks  each,  helps  children  learn 
the  meaning  of  3-place  numbers. 


Teaching  Chapter  5 of  Grade  3 

Introduction 


I.  Learning  Outcomes  in  Chapter  5 

Chapter  5 is  organized  to  produce: 

1 . Increased  ability  to  add  columns  of  three  and 
four  2-place  addends,  as  well  as  mixed  1-  and 
2-place  numbers  with  carrying  of  1 ten  or  more 

2.  Understanding  of  the  unit  fractions  | to  iV 
when  applied  to  single  objects 

3.  Ability  to  add  two  3-place  numbers,  with 
carrying  of  a ten  and  a hundred 

4.  Ability  to  subtract  3-place  numbers,  with  bor- 
rowing of  a ten  and  a hundred 

5.  Understanding  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

6.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

II.  The  Nature  of  the  Major  Outcomes 

Increased  Skill  in  Column  Addition 

Perhaps  the  best  way  to  tell  what  is  to  be  done 
in  column  addition  is  to  illustrate  the  types  of 
examples  with  which  pupils  must  become  pro- 
ficient: 

1,  Examples  having  three  and  four  addends 
with  2-place  numbers,  or  mixed  1-  and  2-place 
numbers,  without  carrying  and  with  carrying  of 
1 ten 

42-fl0-b  22  30-hl3+3 

40-F-  12-f  34-f  11  25+  3+  15+  36 

+ 43f^  + 26^ 

$0.15+  $0.20+  $0.46+  $0.13 

2.  Examples  as  in  1,  above,  but  which  require 
carrying  of  2 and  3 tens 

lei  + 17^  + AH  +17^  16+37+13+25 

26+  7+  39+  15 

Understanding  of  the  Unit  Fractions  5 to  ^ 
When  Applied  to  Single  Objects 

The  presentation  of  the  unit  fractions  and 
5 in  the  previous  chapter  emphasized  a meaningful 


development  of  understandings  based  on  the  use 
of  pictures  of  objects  and  geometric  forms.  In 
this  chapter  the  fraction  program  is  extended  in 
the  same  way  to  include  the  unit  fractions  3-  to  1^, 
and  full  advantage  is  taken  of  the  fraction  ideas 
already  known.  Here  again  understandings  are  im- 
portant and  their  acquisition  is  assured  by  the 
use  of  pictures  and  meaningful  number  situations. 

Ability  to  Add  Two  3-Place  Numbers,  with 
Carrying  of  a Ten  and  a Hundred 

Types  of  examples  taught  appear  below.  Ex- 
ample <2,  of  course,  requires  no  carrying  at  all ; ex- 
ample b requires  the  carrying  of  a ten;  c,  the 
carrying  of  a hundred;  and  d,  the  carrying  of 
both  a ten  and  a hundred. 

a.  325  b.  407  c.  582  d.  259  e.  65 

+ 240  + 136  + 274  + 388  + 73 

565  543  856  647  138 

The  first  step  in  teaching  the  addition  of  3-place 
numbers  is  to  teach  the  meaning  of  such  numbers. 
Up  to  Chapter  5,  your  pupils  have  only  read 
3-place  numbers,  but  now  they  study  the  composi- 
tion of  3-place  numbers  in  terms  of  place  value. 
This  knowledge,  plus  what  is  already  known  about 
the  process  of  adding  ones  to  ones  and  tens  to 
tens  and  about  the  algorism  regularly  used,  as- 
sures readiness  to  learn  new  skills.  Carrying  hun- 
dreds is  introduced  in  its  simplest  and  most  readily 
understood  form,  by  means  of  examples  like  e. 

Ability  to  Subtract  3-place  Numbers,  with 
Borrowing  of  a Ten  and  a Hundred 

Examples  like  a to  d,  below,  are  taught  first. 

a.  596  b.  483  c.  628  d.  821 
- 253  - 276  - 454  - 539 

343  207  174  282 

Example  a requires  no  borrowing;  example  b in- 
volves borrowing  a ten  only;  c,  the  borrowing  of 
a hundred  only;  and  d,  the  borrowing  of  both  a 
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ten  and  a hundred.  Real  explanations  of  what  is 
done  in  each  instance  are  made  possible  by  ex- 
perience in  subtracting  with  2-place  numbers  and 
by  understanding  3-place  numbers  and  place  value. 

Special  attention  is  given  to  subtraction  exam- 
ples in  which  0 occurs  one  or  two  times  in  the 
minuend. 


e.  7/j0 
- 4 2 8 
3 3 2 


6® 

/.  /0  6 
- 3 8 4 
3 2 2 


69® 

g.  ^0 

- 2 5 4 
446 


Example  e,  where  0 is  the  last  figure  in  the 
minuend,  causes  the  least  trouble.  It  may  be  quite 
a different  matter,  however,  when  0 occurs  in  ten’s 
place,  as  in  example  /,  or  in  both  ten’s  and  hun- 
dred’s place,  as  in  example  g.  Again  number 
meanings  and  understanding  of  place  value  come 
in  handy,  to  put  sense  into  skills  that  otherwise 
might  appear  to  be  mechanical  tricks.  In  example 
/,  706  is  thought  of  as  70  tens  -f  6 ones;  a ten  is 
borrowed  from  the  70  tens,  leaving  69  tens,  and 
the  subtraction  then  goes  forward  as  usual.  Cor- 
respondingly, in  example  g the  subtraction  is  made 
easy  by  thinking  of  700  as  70  tens,  and  then  chang- 
ing 70  tens  to  69  tens  and  10  ones. 


Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 


technical  terms  and 


1.  Concepts 
symbols: 

dozen  (doz.) 
minute  (min.) 
hour  (hr.) 
fifth 


and  essential 

sixth 

seventh 

eighth 

ninth 


tenth 

3-place  numbers 
(their  meaning) 
hundred-bundle 


2.  Important  relationships  and  generalizations. 
These  appear  in  heavy  type  on  the  following  pu- 
pil’s book  pages:  186,  187,  189,  194,  196,  200,  204, 
208,  210,  and  212. 

3.  Skills  beyond  those  already  listed: 

a.  Improved  skill  in  problem  solving 

b.  Skill  in  writing  3-place  numbers,  based  upon 
an  understanding  of  place  value 

c.  Ability  to  measure  temperature  in  degrees 

d.  Ability  to  measure  time  in  minutes 


Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

There  is  nothing  new  to  be  said  here,  except  to 
urge  again  that  desirable  attitudes  children  can 
form  toward  arithmetic,  the  appreciations  they  ac- 
quire of  it,  and  the  values  they  can  attach  to  it  are 
outcomes  no  less  important  and  no  less  attainable 
than  are  the  skills  they  learn. 
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Before  the  Circus  Began 

Column  A.  of  2-place  numbers  without  and  with  carrying  [O) 

Before  going  into  the  big  tent  at  the  circus,  Ned  and 
Sam  spent  money  for  these  things: 


Ned’s  Balloon 

$0.12 

Sam’s  Ice  cream 

$0.13 

Cowboy  hat 

0.30 

Pony  ride 

0.12 

Ice  cream 

0.13 

Whistle 

0.17 

Ned’s  total 

Horn 

0.15 

Sam’s  total 

$a.5J 

Remember:  You  add  money  numbers  like  any  other 
numbers.  Put  a dollar  sign  and  cent  point  in  the  sum, 

1.  To  find  the  total  Ned  spent,  add  downward.  Look 
at  2 and  3,  Think,  “5.”  Write  “5.”  Then  for  the  next 
column,  think,  “4,  5.”  Write  “5.”  What  must  you  do 
to  make  the  total  mean  a money  number? 

2.  Tell  how  to  find  Sam’s  total.  Add  downward. 

Tell  how  to  add  in  the  examples  in  row 


a 

b 

C 

d 

e 

f 

g 

h 

42 

30 

2 

33 

14 

40 

8^ 

$0.22 

10 

14 

35 

24 

28 

6 

43^ 

0.16 

+ 22 

+ 3 

+ 33 

+ 40 

+ 50 

+ 19 

+ 26^ 

+ 0.29 

74 

47 

70 

97 

92 

65 

77^ 

$0.67 

Use  folded  paper. 

[W1 

Add  to  find  totals  and  check. 

40 

3 

31 

24 

16 

15 

32^ 

$0.12 

12 

51 

24 

13 

23 

30 

19^ 

0.18 

34 

12 

10 

25 

40 

6 

0.40 

+ 11 

97 

+ 22 

-w 

+ 2 

T7 

+ 36 

+ 17 

+ 13 

+ 2^ 
~1W 

+ 0.17 

Ton 

© Extra  Practice.  Work  Extra  Practice  Set  39. 
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Teaching  Pages  184  and  185 

Pupil’s  Objective:  To  learn  column  addition 
of  three  and  four  2-place  numbers  as  well  as  mixed 
1-  and  2-place  addends,  with  carrying  of  1 ten. 

Background.  Your  pupils  have  added  columns 
,of  three  and  four  figures ; they  have  bridged  the 
20-decade  in  some  of  these  additions;  they  have 
added  two  2-place  numbers ; and  they  have  carried 
a ten  in  addition.  This  lesson,  therefore,  is  a 
combination  and  extension  of  previous  learnings. 


Pre-book  Lesson 

1.  Use  examples,  such  as  those  at  the  top  of  the 
next  page,  to  review  and  extend  learnings. 

★Answer  Not  on  Reproduced  Page  185 

2.  Sam’s  total:  Add  downward.  Think,  “5,  12, 
17.”  Write  “7,”  and  carry  a ten.  Then  for  the 
next  column  think,  “2  (the  ten  you  carried  and  1), 
3,  4,  5.”  Write,  “5.”  Put  a dollar  sign  and  cent 
point  in  the  sum. 


a.  $0.25 

h.  40 

c.  40 

d.  ni 

0.30 

6 

12 

41^ 

f 0.13 

+ 19 

34 

23^ 

+ 11 

+ H 

2.  Use  devices,  0 -numbers,  or  words  (“tens” 
and  “ones”)  if  helpful.  Be  sure  that  all  ones  are 
added  first,  and  that  a ten  is  carried  when  needed. 


Book  Lesson 

Ex.  1-3:  Oral  work. 

Row  4:  Written  work.  Allow  more  capable  chil- 
dren to  do  written  work.  Give  slower  learners  help 
such  as  that  cited  under  Differentiations  and  Ex- 
tensions before  allowing  them  to  proceed. 

Differentiations  and  Extensions 

1.  Slower  learners  may  do  examples  with  words 
(“tens”  and  “ones”)  and  then  compare  answers 
with  the  abstract  work  as  a check: 


a.  36 

b.  3 tens  and 

6 ones 

3 

3 ones 

+ 25 

+ 2 tens  and 

5 ones 

(64) 

5 tens  and  14  ones 

or  6 tens  and  4 ones,  or  64. 


2.  Have  slower  learners  complete  examples  like 
those  below.  They  may  work  in  small  groups, 
some  writing  on  the  board  and  some  on  paper. 


Write  the  missing  figure. 


a.  25 

b.  19 

c.  7 

d.  30 

e.  28 

/.  $0.47 

13 

6 

26 

41 

1 

0.28 

+ 6 

+ 42 

+ 14 

+ 9 

+ 53 

+ 0.13 

?4 

?7 

?7 

?? 

?? 

$?.?? 

Inspect  individual  papers  for  correct  copying 
and  particularly  for  regular  columns  of  ones. 

3.  As  needed,  assign  Extra  Practice  Set  39 


Set  39. 

Column  A.  with  carrying  of  1 ten 

a 

b 

c 

d 

e 

f 

g 

12^ 

46 

12 

260 

35 

230 

44 

16^ 

16 

12 

450 

19 

180 

26 

17^ 

12 

38 

100 

22 

210 

16 

+ 20^ 

+ 14 

+ 37 

+ 170 

+ 10 

+ 160 

+ 11 

650 

88 

99 

980 

86 

780 

97 

160 

23 

45 

220 

15 

19 

36 

270 

18 

16 

190 

48 

11 

14 

230 

16 

15 

480 

20 

27 

15 

+ 130 

+ 40 

+ 23 

+ 100 

+ 14 

+ 30 

+ 24 

790 

97 

99 

990 

97 

87 

89 

NOTES 


Saving  and  Earning  Money 

Carrying  2 lens  or  more  [OJ 

1.  Gail  had  49i  in  her  bank.  The  next  three  days, 
she  put  in  15^,  7t,  and  8^.  How 
much  was  in  her  bank  then? 

She  emptied  her  bank  to  count  her 
money  and  find  out  how  much  she 
had.  You  can  find  out  by  adding 
the  numbers  as  in  box  A. 


Copy  in  columns  and  add.  Check  your  work. 
a b c 

9.  24,16,16,1672  24,7,12,23,^^ 

10.  8, 17, 53, 9n  17, 16, 33, 8 n $0.25,  $0.17,  $0.36^7^? 

11.  13,12,47,269^’  30,12,5,42^>9  7^,9^,  18^,43^  77^ 

12.  21, 4, 30, 4 6<j  16, 37,  13, 25  9/  22t,  m,  8<t: 

13.  10,4,30,42^^6  16,  12,35,  16  79  $0.25,  $0.16,  $0.07^9^ 

© Extra  Practice.  Work  Sets  40  and  41. 


Add  ones.  Think,  “14,  21,  29.”  Write 
“9”  in  one’s  place  in  the  sum.  Carry  2 tens. 

Add  tens.  Think,  “6  (the  2 tens  you 
carried,  and  4),  7.”  Write  “7”  in  ten’s  place 
in  the  sum. 

The  sum  is  19i.  Check  by  adding  upward. 


2.  In  four  days,  Joe  sold  25,  16,  19,  and 
23  papers.  How  many  did  he  sell  in  all? 

Add  ones  (box  B).  Thin^^,  20,  23.” 
What  do  you  write  ?i  Where  ^ How  many  tens 
do  you  carry  ?2 

Now  add  tens.  The  sum  is  Xi. 


m 

m 

li 

+80 

790 


25 
16 
19 
+ 23 
83 


Many  times  you  must  carry  2 tens  or  more. 


Which  additions  are  wrong  in  Ex.  3 to  8? 


3.  260 

4.  490 

5.  500 

6.  80 

7.  $0.11 

8.  $0.18 

170 

100 

180 

270 

0.28 

0.07 

390 

80 

190 

50 

0.16 

0.07 

+ 170 

+ 260 

+ 70 

+ 260 

+ 0.18 

+ 0.08 

990 

930 

+40  660 



53 

^0.13 

$0  20 
7‘O.W 

Dozens  of  Things 

Measures  [O] 

1.  If  you  buy  a dozen  eggs,  how  many  eggs  should  you 
get?  Is  it  10?  18?  12?/2 

2.  If  you  buy  a dozen  candles,  how  many 
candles  should  you  get?/2 

3.  Are  there  12  in  a dozen  cakes  ?2'1n  a 
dozen  chairs  a dozen  plates  a dozen  radios 

12  things  = 1 dozen  (doz.) 

4.  Which  of  these  things  are  sold  by  the  dozen? 

cookiest/  oranges  i/  ice  cream  pears 

cupst-^  gasohne  flowers  paint 

flour  honey  milk  sandwichest^ 

5.  How  many  more  or  fewer  than  a dozen  are 

a.  20  apples  ?<^7w^  c.  8 buttons  ? 44^^^  e.  17  stampsT^ 

b.  9 pencils  d.  14  potatoes  f.  10  rolls 

Find  out  if  farmers  sell  as  many  as  24  dozen  eggs  at 
one  time. 
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Teaching  Pages  186  and  187 

Pupil’s  Objectives:  (a)  To  learn  how  to  carry 
2 or  more  tens  in  column  addition;  {h)  to  acquire 
the  concept  “dozen.” 

Background.  Up  to  this  time,  work  in  addi- 
tion has  been  restricted  to  the  carrying  of  1 ten. 
The  children  may  now  be  led  to  discover  for 
themselves  the  generalization  stated  in  the  pupil’s 
book:  “Many  times  you  must  carry  2 tens  or 
more.” 

The  exercises  on  dozen  will  probably  require 
little  developmental  teaching,  since  your  pupils  will 
undoubtedly  be  familiar  with  the  term  and  its 
meaning.  Here  they  will  have  an  opportunity  to 
apply  the  term  in  many  varied  ways. 


Pre-book  Lesson.  Let  pupils  use  the  pocket 
chart  to  solve  a problem  such  as  the  following: 

If  12  girls,  9 boys,  6 mothers,  and  4 fathers  are  to 
see  the  show,  how  many  chairs  will  be  needed  to  seat 
them? 

Tickets  should  be  inserted  in  the  ten’s  and  one’s 
pockets  for  the  different  groups.  The  total  num- 
ber of  tickets  in  the  one’s  pocket  will  be  21,  and 
probably  the  pupils  will  themselves  suggest  trans- 
forming the  21  to  2 tens  and  a one. 

New  Word:  page  187,  dozens 

Book  Lesson 

Ex.  1-8:  Oral  work. 
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Rows  9-13:  Written  work.  Observe  the  chil- 
dren’s work  to  be  sure  they  copy  examples  and 
carry  tens  correctly.  Have  slower  learners  add 
orally  so  you  can  select  those  who  need  help  of  the 
type  mentioned  under  Differentiations  and  Exten- 
sions. 

Ex.  1-5  (page  187,  bottom):  Oral  work. 

Differentiations  and  Extensions 

1 . Slower  learners  may  need  review  and  practice 
with  “family”  helpers  as  taught  on  pages  60-62 
(no  bridging)  and  pages  146-149  (with  bridging). 

2.  For  column  addition,  slower  learners  may  tem- 
porarily use  the  “crutch”  of  writing  the  number  of 
tens  carried  just  above  the  ten’s  column. 

3.  All  pupils  may  discuss  thrift.  Possibilities 
include  the  following:  school  banking,  personal 
banks,  savings  from  allowances.  Emphasize  the 
importance  of  a regular  plan  of  saving  and  saving 
for  a special  purpose.  From  their  own  experiences, 
children  may  tell  of  instances  when  they  forfeited 
temporary  pleasures  for  more  permanent  satis- 
factions. 

4.  All  pupils  may  study  advertisements  and 
catalogues,  listing  items  that  can  be  bought  by 
the  dozen.  Discuss  the  term  “cheaper  by  the 
dozen”  as  an  introduction  to  certain  advantages  in 
quantity  buying.  Although  the  teacher  may  need 
to  tell  the  product  of  12  times  the  cost  of  one  item, 
the  children  should  be  able  to  find  the  amount 
saved  in  buying  a dozen  rather  than  12  single 
items,  if  the  total  cost  for  the  latter  is  $0.99  or  less, 
as  in  the  following  illustration: 

If  you  buy  12  single  5<t  lollipops  for  a party,  the 
total  cost  is  60^,  A box  holding  a dozen  costs  506. 
How  much  do  you  save  when  you  buy  by  the  dozen? 

5.  Following  rows  9-13  on  page  187  in  the 
pupil’s  book,  assign  to  those  who  demonstrate  the 
need  Extra  Practice  Sets  40  and  41. 


Sets  40  and  41.  Column  A.  with  carrying  of  2 or  jnore  tens 


a 

b 

c 

d 

e 

f 

1.  $0.39 

17 

$0.38 

25 

$0.48 

24 

0.09 

25 

0.16 

39 

0.05 

17 

0.27 

34 

0.26 

15 

0.27 

18 

+ 0.10 

+ 14 

-b  0.04 

+ 14 

+ 0.15 

-b  28 

$0.85 

90 

$0.84 

93 

$0.95 

87 

2.  $0.07 

32 

$0.49 

18 

$0.28 

$0.09 

0.28 

29 

0.17 

19 

0.02 

0.12 

0.19 

16 

0.26 

33 

0.16 

0.35 

+ 0.27 

+ 19 

+ 0.03 

+ 21 

-b  0.29 

+ 0.18 

$0.81 

96 

$0.95 

91 

$0.75 

$0.74 

1.  $0.29 

15 

$0.19 

32 

$0.56 

49 

0.08 

18 

0.19 

19 

0.08 

14 

0.26 

22 

0.06 

18 

0.18 

12 

-b  0.32 

+ 25 

+ 0.54 

+ 21 

+ 0.03 

+ 19 

$0.95 

80 

$0.98 

90 

$0.85 

94 

2.  $0.18 

25 

$0.09 

26 

$0.18 

$0.35 

0.05 

12 

0.32 

28 

0.02 

0.12 

0.44 

29 

0.18 

16 

0.65 

0.29 

+ 0.06 

+ 18 

+ 0.23 

+ 19 

+ 0.08 

+ 0.18 

$0.73 

84 

$0.82 

89 

$0.93 

$0.94 

Teaching  Page  188 

Pupil’s  Objectives:  {a)  To  review  addition  and 
subtraction  skills;  {b)  to  learn  to  read  problems 
carefully,  in  order  to  note  the  absence  of  needed 
data. 

Background.  The  work  with  problems  at  the 
bottom  of  the  page  is  new.  In  life  outside  of  school 
pupils  are  often  confronted  with  incomplete  arith- 
metical situations,  incomplete  in  the  sense  that 
needed  data  is  missing.  The  missing  number  must 
therefore  be  found  before  the  problem  can  be 
solved. 

Ex.  1-5  at  the  bottom  of  page  188  in  the  pupil’s 
book  are  samples  of  such  incomplete  arithmetical 
situations.  Experience  in  telling  what  is  missing  in 
these  exercises  is  intended  to  alert  your  pupils  to 
the  advisability  of  reading  problems  all  the  way 
through  and  of  making  sure  they  have  at  hand  all 
the  information  needed  for  problem  solutions. 

Pre-book  Lesson.  Before  doing  the  problem 
work,  you  may  discuss  briefly  some  familiar  in- 
stances where  people  must  anticipate  needs  or 
consider  the  total  situation  before  taking  action. 
Common  experiences  would  include  making  plans 
for  a trip  or  having  materials  ready  before  under- 
taking a task. 

New  Word:  brother 
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Do  You  Know? 


Copy  and  work. 


Progress  Test  18  [W] 


35 

2.  87 

3.  60 

4.  17 

5.  41 

+ 46 

-49 

-56 

+ 43 

-19 

S/ 

~W 

T 

(oO 

53 

7.  72 

8.  83 

9.  90 

10.  7 

+40 

-48 

-9 

-60 

+ 56 

~y3 

2^ 

n 

30 

i>3 

11.  19+3+25+257^ 

12.  40+8+45+477 


14.  19+15+29+24^7 

15.  8^+4^+48^+ 19^77*^ 


13.  21+38+6+ 18(fJ  16.  $0.10+$0.07+$0.34+$0.127^63 


Problems  for  Careful  Reading 

Solving  problems:  providing  missing  data  [O] 

For  each  of  these  problems,  teU  what  is  missing: 

1.  Susan  had  5 examples  wrong  on  a test.  How  many 
examples  did  she  get  right 

j 2.  Mrs.  Burns  paid  33^  for  2 poimds  of  beans.  How 
(much  money  did  she  have 

I 3.  Mike  has  saved  33^  for  a ball.  How  much  more 
must  he  save? 

4.  Tom  is  8 years  older  than  his  brother.  How  old  is 
his  brother?,'^ 


5.  Jean  spent  27^  for  a book.  She  spent  what  was  left 
for  paper.  How  much  did  the  paper 

Make  up  numbers  smaller  than  50  and  write  problems 

for  Ex.  1 to  5.  Then  work  the  problems. 


Measuring  Minutes 

[O) 

In  one  hour,  the  minute  hand  moves  all 
around  the  clock  from  one  little  minute  line 
to  another. 

1.  On  clock  A,  the  minute  hand  has 
moved  from  the  top  to  the  first  little 
How  long  did  it  take  to  move  this 
Clock  A shows  - J.  minute  past  12. 

2.  Count  the  spaces  on  clock  B to  find 
how  many  minutes  it  took  the  minute  hand 
to  move  from  12  to  l.+The  time  on  clock  B 
is  -S-  minutes  past  12. 

3.  How  long  will  it  take  the  minute  hand 
to  move  from  any  number  to  the  next? 

4.  Count  by  5’s  as  you  move  your  finger 
from  one  number  to  the  next  all  around 
clock  B.  How  many  minutes  is  it  from  12 
all  aroimd  the  clock  back  to  12?^Vhen  how 
many  minutes  are  there  in  an  hour?  (cO 


We  tell  time  as  minutes  past  the  hour  imtil  the 
minute  hand  reaches  half  past  the  hour.  When  the  minute 
hand  is  on  the  way  to  the  top  of  the  clock  again,  we  tell 
time  as  minutes  before  the  hour. 

5.  Coimt  by  5’s  to  find  in  how  many  minutes  the 
minute  hand  will  reach  the  top  of  the  clock  in 

clock  C;  Wmlw.  clock  D;  -5+»W.  clock  E;  /Ow^.  clock  F. 


60  minutes  (min.)  = 1 hour  (hr.) 


■188 
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Book  Lesson 

Ex.  1-16  {iop)\  Written  work.  Progress  Test  18. 

Ex.  1-5  (bottom):  Oral  work. 

Bottom  of  page:  Written  work.  Notice  the  lim- 
itation of  50  for  numbers  to  be  used  in  problems. 

Differentiations  and  Extensions.  You  may  ex- 
pand upon  this  lesson  in  problem-solving  in  order 
to  develop  foresight  as  a general  characteristic 
among  your  pupils.  If  you  are  not  already  doing 
so,  try  planning  the  daily  program  with  all  pupils, 
and  have  them  participate  in  suggesting  solutions 
for  actual  problems  that  may  arise. 


Teaching  Page  189 

Pupil’s  Objective:  To  learn  more  about  telling 
time. 

Teacher’s  Preparation.  If  possible  have  one 
or  more  discarded  clocks  for  demonstration.  Also 
have  commercial  or  handmade  pasteboard  clocks. 

Background.  It  is  enough  for  now  if  your  pu- 
pils can  designate  time  by  five-minute  intervals. 

Book  Lesson.  Oral  work.  Use  real  or  card- 
board clocks  concurrently  with  pictures  and  ques- 
tions in  the  pupil’s  book. 
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Differentiations  and  Extensions 

1.  Let  children  show  that  they  understand  a 
duration  of  five  minutes  by  telling  about  daily  ac- 
tivities that  take  that  much  time  (e.g.,  five  minutes 
to  complete  an  assignment,  five  minutes  for  a 
game,  etc.). 

2.  Set  the  stage  for  understanding  wise  use  of 
time  by  asking  questions  similar  to  the  following: 

If  you  have  60  minutes  (one  hour)  of  spare  time  this 
afternoon,  which  of  the  following  would  you  do? 
(a)  Play  30  min.  and  read  30  min.;  (b)  play  15  min.  and 
watch  television  (or  listen  to  radio)  45  min.;  (c)  play 
40  min.  and  read  20  min.;  (d)  read  15  min.  and  watch 
television  45  min.;  (e)  play  35  min.  and  make  some- 
thing 25  min. 

3.  Encourage  children  to  plan  their  time  to 
allow  for  active  and  quiet  periods,  and  for  worth- 
while pursuits.  Some  children  may  volunteer  to 
keep,  and  present  to  the  class  for  appraisal,  a 
week’s  record  of  how  they  spend  their  spare  time 
each  school  day. 

4.  It  was  suggested  in  this  Manual  (Teaching 
Pages  82  and  83)  that  cardboard  clocks  be  made  for 
individual  manipulation.  Have  slower  learners  use 
these  or  draw  clock  faces  showing  specified  times 
using  a five-minute  scale. 

5.  Have  more  capable  children  make  a bibliog- 
raphy of  the  simpler  literature  available  on  the  his- 
tory of  devices  for,  and  practices  in,  telling  time. 
Picture  materials  and  accompanying  legends  in  en- 
cyclopedias may  be  one  source.  Consult  a librarian 
for  further  suggestions  and  see  the  selected  refer- 
ences on  pages  346  and  347  in  the  Manual. 

Teaching  Pages  190  and  191 

Pupil’s  Objectives:  {a)  To  learn  the  meaning 
of  the  new  unit  fractions — one  fifth,  one  sixth,  one 
seventh,  one  eighth,  one  ninth,  and  one  tenth — 
and  the  way  to  write  them  with  figures ; {h)  to  learn 
to  detect  incorrect  quantitative  statements. 


Some  New  Fractions 


Unii  fractions  lo  ^ [O] 


1,  In  circle  A,  each  part  is  one  half.  We  write  it  as  i. 
The  2 in  5 tells  that  there  are  -2--  equal  parts. 


2.  Circle  B is  divided  into  equal  parts.  Each  part 
is  In  i,  what  figure  tells  the  number  of  equal  parts 

3.  In  circle  C,  each  part  is  j.  The  circle  has  been 
divided  into  .3-  equal  parts.  How  does  the  fraction  ^ 
tell 


Here  are  some  new  fractions: 


i (one  fifth) 
g (one  sixth) 


^ (one  seventh) 
i (one  eighth) 


y (one  ninth) 
(one  tenth) 


4.  To  give  3 of  a pie  to  each  boy,  you 


must  divide  it  into 

5.  Into  how  many  equal  parts  woifld  a 


equal  parts.  Why]>  v 

S yi/yv^ /mea/nd 


pie  be  divided  to  give  7 i??  s ?<f 


6.  Does  circle  D show  tenths  ?:^xplain.. 

‘yes 

7.  Does  circle  E show  ^hths?^  Explain. 

8.  Tell  what  fraction  is  shown  by  the  black  part  of  F;  i 

of  G;F  of  H;^  of  1.7 


V 
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instead  of  making  their  own  fractional  representa- 
tions, children  should  use  pictured  representations 
like  those  in  the  pupil’s  book. 

“Right  or  Wrong?  Prove  It”  will  give  your  pu- 
pils a chance  to  sharpen  their  wits.  Tell  them  that 
no  matter  how  sensible  it  may  seem  at  first,  there 
may  be  something  wrong  in  each  statement.  The 
task  is  to  find  what  is  wrong,  and  to  show  why. 

Teacher’s  Preparation 


Background.  Experience  in  using  the  unit  frac- 
tions I-,  and  5 with  single  objects  will  have  pre- 
pared your  pupils  to  learn  the  meanings  of,  and  the 
methods  of,  writing  the  new  fractions,  | to  yV- 
It  is  difficult  for  children  to  divide  objects  ac- 
curately into  5,  6,  7,  8,  9,  or  10  equal  parts;  so. 


1.  Have  available  fractional  parts,  within  the 
limits  of  \ to  xV-  Use  a variety  of  shapes  and 
materials — circles,  rectangles,  strings,  ribbons — 
taking  care,  however,  that  the  parts  can  be  checked 
for  equivalence.  Drawings  on  the  board  or  on 
large  sheets  of  paper  may  be  used  for  identification 
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I 9.  Ralph  broke  his  candy  bar  into 
j 5 equal  parts.  He  gave  Dot  one  part. 

I Dot  got  Ji.  of  it. 

i 10.  At  Cora’s  party,  each  girl  got 
^ of  the  cake.  Cora  had  divided  it 
nto  JQ-  equal  parts. 

1 11.  Mrs.  Ball  cut  a ribbon  into  5 

jjqual  parts.  Each  part  was  -5-  of 
i die  ribbon. 

12.  For  each  boy  to  have  ^ of  an 
irange,  the  orange  would  have  to  be 
nit  into  A _ equal  parts. 

“Fraction”  means  “broken  part.” 

Is  fraction  a good  name  for  such 
lumbers  as  i,  i,  and  ^V^y?v 

Right  or  Wrong?  Prove  It 

o * [O] 

i 1.  Fred  said  to  Dick  and  Mike,  “Let’s  divide  the 
candy  bar  and  each  take  one  half.^ 

2.  A hen  weighs  5 pounds  standing  on  one  leg.  Then 
.tanding  on  both  legs,  she  must  weigh.lO  pounds.^W-.^ 

3.  Sally  weighs  60  pounds.  Her  brother  Jim  weighs 
5 pounds  less,  or  75 

4.  Jean  earned  55^  and  paid  70^  of  it  for  her  Savings 
'Stamps. 70'^A 'rn<rte/ytAam/^ea/n/^e4xAy^^ 

! 5.  Sue  bought  2 pounds  of  butter  and  12  ounces 
))f  beans.  The  beans  weighed  more,  than  the,  butter. 

=2X/i(>j-.  =32(^. 


Seand. 
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and  reference.  Smaller  pasteboard  segments, 
duplicating  the  larger  display  materials,  may  be 
manipulated  by  the  children. 

2.  Note  and  prepare  materials  for  the  Pre- 
book Lesson  and  Differentiations  and  Extensions. 

Pre-book  Lesson.  Children  may  observe  and 
participate  in  the  folding  and  cutting  of  paper 
plates  and  rectangles,  or  tapes  and  ribbons,  into 
halves  and  fourths  (as  a review)  and  into  eighths 
(as  an  extension  of  learning). 

New  Words:  page  190,  eighth,  tenth;  page  191, 
bar 

Book  Lesson 

Ex.  1-12:  Oral  work.  After  Ex.  8 is  completed, 
use  your  supplementary  fraction  materials  to  help 


clarify  the  concept  of  the  unit  fractions  from  ^ 
through  tV- 

Ex.  1-5  (page  191,  bottom):  Oral  work. 

Differentiations  and  Extensions 

1 . Allow  all  children  to  manipulate  materials  pre- 
pared during  their  free  time. 

2.  Encourage  pupils  to  report  on  familiar  items 
that  are  divided  into  fractional  parts,  such  as  ice- 
cube trays,  window  frames,  sidewalk  blocks,  and 
sections  marked  off  for  games. 

3.  Prepare  duplicated  papers  showing  objects  di- 
vided into  fractional  parts  and  have  children  iden- 
tify or  color  specified  unit  parts. 

NOTES 
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Helping  at  Home 

Selecting  the  process  [W) 

After  the  numbers  1 to  7 on 
your  paper,  write  “A.”  if  you 
are  to  add  or  *‘S.”  if  you  are  to 
subtract  in  the  problem.  Do 
not  solve. 

1.  Nan  washed  dishes  four 
days.  She  earned  12^,  10(J,  14^, 
and  9i,  or  how  much  in^aU^^N^ 

2.  One  night  she  washed  35 
dishes,  and  the  next  night  28. 
She  washed  how  many  more 
the  first  night  than  the  second?'/ 

3.  One  night  Nan  washed  8 plates,  6 cups,  and  26  other 
dishes,  or  how  many  dishes  in  all?  A. ; 

4.  It  took  Nan  28  minutes  to  wash  the  dishes.  She 
worked  how  many  minutes  less  than  an  hour?  S.; 32- 


helper:  1 hour  = 60  minutes. 


5.  Nan’s  brother,  Sam,  helped  his  father.  He  earned 
73^  one  week.  Part  of  his  money  was  a quarter  and  the 
rest,  was  in  other  coins.  S.; 


6.  Sam  saved  40^  of  his  73^.  He  spent  the  rest  of  it, 
or  JJ-if.  S.; 


7.  The  week  Sam  earned  73i,  Nan  earned  39<t.  That 
week  Nan  earned  less  than  Sam. 


If  it  is  hard  to  tell  when  to  add  or  subtract,  read  the 

top  of  page  108.  Then  solve  (work)  the  problems  above. 


New  Word;  solve 

Book  Lesson.  Written  work.  This  page  may  be 
used  as  a test  to  determine  each  child’s  ability  to 
select  the  process  in  mixed  addition  and  subtrac- 
tion problems.  Review  with  all  pupils  the  generali- 
zations on  page  108  in  the  pupil’s  book. 

Differentiations  and  Extensions 

1.  Have  all  children  discuss  the  operation  to  be 
used  with  each  problem  and  the  reason  for  it.  With 
slower  learners,  particularly,  use  visual  aids,  such  as 
coins,  circles,  clocks,  calculating  blocks,  or  dots. 

2.  Discuss  ways  of  earning  money.  Differen- 
tiate between  voluntary  work  done  as  a cooperating 
member  of  a family  or  community,  and  “extra” 
jobs  for  which  payment  may  be  expected.  List 
ways  of  earning  money  and  the  approximate 
amounts  of  money  that  may  be  earned  for  each. 
Pupils  may  refer  to  these  lists  when  writing  original 
problems. 


Teaching  Page  193 

Pupil’s  Objectives:  (a)  To  practice  finding  and 
writing  answers  for  addition  and  subtraction 
examples ; {b)  to  practice  orally  giving  answers  for 
higher-decade  addition  and  subtraction  examples. 

Book  Lesson 
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Teaching  Page  192 

Pupil’s  Objective:  To  select  for  each  of  several 
problems  the  correct  process  (addition  or  subtrac- 
tion) to  use  in  solving,  and  then  to  solve  each. 

Background.  Prior  to  computation  in  prob- 
lem-solving comes  the  choice  of  the  correct  arith- 
metical operation  to  use.  This  choice  is  not  always 
easily  made,  since  the  need  for  each  operation  may 
be  expressed  in  many  different  ways.  Accurate 
computation  in  getting  answers  for  problems  is,  of 
course,  essential;  but  if  in  a given  instance  the 
accurate  computation  is  in  the  wrong  operation,  it 
serves  no  purpose. 


Ex.  1-23:  Written  work.  For  your  slower  learn- 
ers you  may  decide  on  an  abbreviated  form  of  the 
written  lesson.  Assign  the  following  examples 
which  will  indicate  understanding  of  processes  and 
need  for  help:  first.  Ex.  1-6,  then  Ex.  11,  16,  17, 
and  20.  This  plan  will  enable  you  to  correct  and 
give  help  after  each  assignment  as  well  as  locate 
areas  in  need  of  increased  concentration. 

Rows  1-4:  Oral  work.  This  may  be  done  with 
partners.  More  capable  children  may  check  answers 
and  help  as  needed.  Accuracy  rather  than  speed  in 
responding  is  desirable  here. 

Differentiations  and  Extensions.  More  capable 
children  may  write  original  examples  as  an  exten- 
sion of  “turning  examples  around.”  They  may 
present  them  to  all  children  for  checking.  To  keep 
the  examples  within  the  limits  of  the  addition  and 
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To  Keep  in  Practice 

Copy  and  work  Ex.  1 to  23. 


1.  46+  39  iS 

2.  45  + 24  C,9 

3.  92  - 47 

4.  58  - 36  22 

5.  28  + 2957 


6.  90  - 1^3 

7.  89  - 3633 

8.  39  + 36  75 

9.  71  - 65 

10.  53  - 193+ 


iwi 

11.  7+42+^ 

12.  87  - 295^ 

13.  98  - 78  20 

14.  53+  5190 

15.  73  - 5 


16.  16+18+9+18^/ 

17.  $0.74+  $0.18  M92 

18.  53+  7 + 9 + 27  % 

19.  9+  8+  38  + 28^3 


20.  $0.81  - $0.46  M35 

21.  $0.28+  $0.62^^.?^ 

22.  $0.72-  $0.29  ^^+3 

23.  $0.55  - $0.30^^225- 


Now  in  Ex.  1 to  5 above,  turn  the  examples  around. 
For  Ex.  1 write,  “46  + 39  = 85,  so  85  = 46  + 39.” 
For  Ex.  3 write,  “92  - 47  = 45,  so  45  = 92  - 47.” 


Oral  Practice 

Say  the  answers  by  rows  and  by  columns. 


Three-Place  Numbers 

Meaning  [O] 

1.  Tim  said,  “It’s  easy  to  covmt  pencils  in  bimdles 
of  10.”  Tell  how  Tim  counted:  10,  20,  30,  -+2,  .50, 
.ka,  .70,  .m,  .90.,  JOQ,  JIO,  120,  121,  122,  J23,  J24. 

2.  Jack  said,  “It’s  even  easier  to  coimt  them  if  I put 
the  ten  lO’s  together  in  a hundred-bundle.”  How  many 

hvmdred-bvmdles  are  there  in  the 
picmre  at  the  left?/  How  many 
ten-bvmdles?2  How  many  ones?+ 

3.  1 himdred  and  2 tens  and 


a 

b 

c 

d 

e 

f 

g 

h 

64 

88 

40 

51 

79 

44 

32 

27 

zA 

-7 

+ 8 

+ 7 

-5 

-3 

+ 6 

-6 

(oO 

-sp 

■3? 

2/ 

37 

84 

36 

68 

72 

. 97 

42 

86 

-8 

+ 5 

-6 

-5 

+ 5 

-7 

+ 7 

-5 

~J9 

~Jd 

~£3 

“77 

~9d 

+7 

87 

52 

63 

71 

19 

83 

25 

35 

53 

-8 

+ 9 

-4 

+4 

-8 

+ 9 

-9 

-7 

¥¥ 

72 

“67 

~7S- 

J¥ 

26 

+6 

25 

47 

62 

36 

75 

51 

28 

83 

-7 

+ 9 

-4 

+ 7 

-8 

+ 9 

+ 7 

-4 

-Js 

~07 

~50 

3S 

7^ 

4 ones  equal  100  + 20  + 4 pencils  in  aU. 

100  + 20  + 4 = ? ^ 

In  124,  the  4 in  one’s  place  means  4 ones. 

The  2 in  ten’s  place  means  2 tens,  or  20.  The 
1 in  hvmdred’s  place  means  1 hundred,  or  100. 

The  number  124  has  three  places.  It  is 
read  “one  hxmdred  twenty-four.” 

Read  Ex.  4 to  8.  Ex.  4 is  read  “fom:  himdred  seven.” 
Because  0 is  in  ten’s  place,  we  do  not  say  the  tens. 

4.  407  5.  745  6.  603  7.  590  8.  237 

Three-place  numbers  tell  how  many 
hundreds,  tens,  and  ones. 


Hundreds 

Tens 

1 

1!0 

0 

\2 

0 

+ i 

4 

1:2 

4 
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subtraction  so  far  learned,  write  appropriate  num- 
bers on  the  board  to  be  used  in  writing  the  ex- 
amples. Types  of  examples  to  keep  in  mind  are 
listed  below.  Although  the  examples  given  for 
each  type  involve  either  carrying  or  borrowing,  you 
ought  to  include  some  examples  that  do  not  re- 
quire carrying  or  borrowing. 

a.  35  = 29  + 6 (higher-decade  addition) 

Zi.  35  = 17  + 18  (addition  of  two  2-place  num- 
bers) 

c.  35  = 42  — 7 (higher-decade  subtraction) 
i/.  35=  53—  18  (subtraction  of  two  2-place 
numbers) 


194 

Teaching  Pages  194  and  195 

Pupil’s  Objective:  To  learn  the  meaning  of 
3-place  numbers. 

Background.  Since  page  104  in  the  pupil’s 
book,  practice  has  been  given  in  reading  3-place 
numbers.  To  understand  the  importance  of  place 
value  in  the  number  system  and  to  apply  this 
knowledge  in  computation,  pupils  will  need  much 
guidance  in  learning  the  meaning  of  3-place  num- 
bers. The  time  spent  in  developing  understandings 
now  will  be  well  repaid.  Progression  from  2-  to  3- 
place  numbers  should  not  prove  difficult. 
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Read  each  number  in  rows  9 to  11.  Tell  how  many 


himdreds. 

tens,  and 

ones 

there  are 

in  each 

number. 

a 

b 

c 

d 

e 

f 

g 

9. 

587 

675 

359 

834 

763 

248 

496 

10. 

807 

596 

260 

748 

485 

905 

679 

11. 

673 

850 

584 

907 

266 

395 

702 

We  show  the  meaning  of  a number  in  more 
than  one  way.  467  means: 

a.  4 hundreds  and  6 tens  and  7 ones, 

or  400  + 60+7 

b.  46  tens  and  7 ones,  or  460  + 7 
Say  the  missing  words  or  numbers. 

-Auvl/hid) 

12.  835  = a.  8 and  'iMm.  and 

or  • 800  + ^30-  + S- 
b.  83^^  and  5 

or  830+  .5. 

13.  709  = a.  -7-  hundreds  and  ^omd^ 

or  700  + -2- 
b.  JD.  tens  and  _7-  ones,  or  -27/?+  -7- 

[W] 

Write  two  meanings  for  each  of  these:  ★ 

14.  247  16.  934  18.  710  20.  824 

15.  608  17.  510  19.  462  21.  700 

Write  in  figures  the  numbers  which  mean 

22.  52  tens  + 3 ones.+25  25.  2 hundreds  + 4 ones.^^^ 

23.  9 hundreds  + 5 ones.2?+  26.  80  tens  + 0 ones.^^:?^ 

24.  1 hundred  + 28  ones./7/"  27.  2 hundreds  + 8 ones.2^?^ 
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It  is  suggested  that  two  lessons  be  spent  on  this 
section:  first,  to  develop  the  “hundreds,  tens, 
ones”  meanings  (Ex.  1-11,  pupil’s  book);  and 
second,  to  develop  the  other  meanings  which  follow. 


Teacher’s  Preparation.  You  will  now  want  at 
least  500  splints  or  tickets. 

Pre-book  Lesson 

1.  To  set  the  stage  for  this  lesson,  write  numbers 
like  the  following  on  the  board  and  ask  questions 
about  them:  425;  524;  254. 

Ask,  “In  what  ways  are  these  numbers  alike?” 
“In  what  ways  are  they  different?”  Point  out 
that  the  place  where  the  figure  is  written  determines 
its  value. 

2.  Help  children  realize  the  size  of  100  by 
assembling  10  ten-bundles  into  a hundred-bundle. 
Show  that  10  tens  = 100;  20  tens  = 200,  etc. 

3.  Use  bundles  of  tickets,  or  splints,  and  the 
pocket  chart.  Have  the  children  “construct” 
3-place  numbers,  as  well  as  identify  the  3-place 
numbers  that  you  construct.  Record  as  below, 

a.  The  pocket  chart  shows  the  number  286. 

h.  We  read  286  as  “Two  hundred  eighty-six.” 

c.  286  means:  2 hundreds  and  8 tens  and  6 ones. 

d.  286  is  the  sum  of  2 hundreds  (200)  and  8 tens 
(80)  and  6 ones  (6): 


Hundreds 

Tens 

Ones 

2 

0 

0 

8 

0 

+ 

6 

2 

8 

6 

Other  groups  suggested  for  construction  or 
identification  are  419,  342,  199,  211. 

4.  Follow  the  same  procedure  suggested  above, 
using  3-place  numbers  containing  0,  such  as: 

200  (no  tens  and  no  ones) 

401  (no  tens) 

360  (no  ones) 


★Answers  Not  on  Reproduced  Page  195- 


14.  247  means  2 hundreds  and  4 tens  and  7 ones, 
or,  24  tens  and  7 ones 

15.  608  means  6 hundreds  and  8 ones,  or, 

60  tens  and  8 ones 

16.  934  means  9 hundreds  and  3 tens  and  4 ones, 
or,  93  tens  and  4 ones 

17.  510  means  5 hundreds  and  1 ten,  or,  51  tens 


18.  710  means  7 hundreds  and  1 ten,  or,  71  tens 

19.  462  means  4 hundreds  and  6 tens  and  2 ones, 
or,  46  tens  and  2 ones 

20.  824  means  8 hundreds  and  2 tens  and  4 ones, 
or,  82  tens  and  4 ones 

21.  700  means  7 hundreds,  or,  70  tens 
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Record  at  least  some  of  these  (a)  with  figures; 
(b)  in  reading  form;  (c)  with  meaning  written  in 
words ; (d)  in  columns  properly  labeled  as  to  place 
value  and  total. 

5.  Transform  bundle  numbers  into  the  appro- 
priate number  of  tens  and  ones.  Show  and  record 
as  suggested  below. 

110  = 11  tens  120  = 12  tens  200  = 20  tens 

210  = 21  tens  220  = 22  tens  300  = 30  tens 

123  = 12  tens  and  3 ones  (120  + 3) 

224  = 22  tens  and  4 ones  (220  + 4) 

6.  Continue  the  record  started  under  3. 

e.  286  also  means  28  tens  and  6 ones.  28  tens  are 
280,  so  286  means  280  + 6. 

/.  Summary:  286  means: 

2 hundreds  and  8 tens  and  6 ones 
or  200  +80  +6 

or  200 

80 
+ 6 
286 

or  28  tens  and  6 ones 

or  280  + 6 

or  280 

+ 6 
286 


7.  Have  children  construct  3-place  numbers 
and  identify  others  that  you  construct  for  them. 
Include  some  with  0 in  one’s  or  ten’s  place. 

Book  Lesson.  Ex.  1-13:  Oral  work.  Ex.  14- 
27:  Written  work. 

Differentiations  and  Extensions 

1.  Have  more  capable  children  demonstrate  the 
meaning  of  3-place  numbers  with  the  abacus. 

2.  Slower  learners.  Put  on  the  board  or  duplicate 
exercises  such  as  the  following: 

a.  306.  We  read  this:  _?_  hundred  _?_.  It  means 
_?_  hundreds  _?_  tens  _?_  ones.  It  also  means 
_?_  tens  and  _?_  ones. 

b.  Finish  this  for  306: 


Hundreds 

Tens 

Ones 

3 

0 

0 

0 

0 

? 

? 

? 

'i.  All  children.  Be  alert  to  every  opportunity  to 
apply  knowledge  of  3-place  numbers  when  con- 
fronted by  objects  in  groups  of  tens  or  hundreds. 
Help  pupils  to  organize  materials  such  as  150 
index  cards  grouped  as  15  tens  or  as  1 hundred 
and  5 tens. 


NOTES 


Adding  Three-Place  Numbers  Is  Easy 

[O] 

1.  The  truck  driver  left  300  copies  of  one  paper  and 
200  copies  of  another.  If  the  paper  boy  sells  them  aU, 
how  many  papers  will  he  sell? 

Put  your  finger  on  each  bundle  of  papers  in  the  picture 
and  count,  “1  hundred,  2 hundredf'^^^^v-f’^'^^^f**^ 
You  can  find  the  sum  by  adding  hundreds. 

3 hundreds  and  2 hundreds  = 5 hundreds 
Or  you  can  find  the  sum  by  adding  300  and  200. 

300 

300  + 200  = 500,  or  +200 
500 

Say  the  sums  for  Ex.  2 to  7. 

2.  100  3.  100  4.  200  5.  300  6.  500  7.  400 

+ 300  +600  +700  +400  +200  +200 

¥00  700  ¥00  700  700  0,00 

You  can  add  hundreds  like  ones. 


196 

Teaching  Pages  196,  197,  and  198 

Pupil’s  Objectives:  {a)  To  acquire  intelligent 
skill  in  adding  two  3-place  numbers,  without  carry- 
ing and,  with  carrying  a ten ; ih)  to  keep  alive  com- 
petence in  familiar  types  of  computation. 

Background.  Your  pupils  should  be  ready  to 
understand  the  addition  of  3-place  numbers  and  to 
master  the  new  skills.  They  have  been  adding 
2-place  numbers,  with  and  without  carrying,  and 
they  should  know  the  algorism  and  the  general  pro- 
cedure. Also,  they  have  just  completed  the  study 


of  the  meanings  of  3-place  numbers  from  the  stand- 
point of  place  value. 

The  pupil’s  book  begins  with  3-place  numbers 
in  the  even  hundreds  using  a social  situation  which 
shows  that  the  hundreds  are  like-numbers.  This 
leads  to  the  generalization  that  hundreds  are  added 
like  ones.  Addends  like  325  and  207  are  then 
introduced  in  addition  without  carrying  and  with 
the  carrying  of  a ten  only. 

Pre-book  Lesson 

1 . If  a problem  can  be  devised  so  that  it  involves 
local  data  and  numbers  in  the  even  hundreds, 
present  it,  using  representative  materials  (some 
child  may  have  saved  hundreds  of  stamps  or  pic- 
tures of  butterflies,  and  so  on).  Also,  use  materials 
such  as  graph  paper,  pocket  charts,  and  the  like, 
to  demonstrate  the  following  types  of  examples; 

a.  200  h.  164  c.  345  d.  107 
-f  100  + 315  -f  126  -f  289 

2.  Pupils  may  also  record  words  and  computa- 
tion in  a manner  similar  to  that  shown  below  for 
Ex.  c. 

345  = 3 hundreds  and  4 tens  and  5 ones 

+ 126  = -)-  1 hundred  and  2 tens  and  6 ones, 

? 4 hundreds  and  6 tens  and  1 1 ones, 

or  4 hundreds  and  7 tens  and  1 one,  or  471 
or 

345  = 300  and  45 

+ 126  = 100  and  26 

400  and  71,  or  471 

Book  Lesson  (pages  196  and  197).  Oral  work. 

Book  Lesson  (page  198) 

Rows  1-4:  Written  work.  Since  slower  learners 
may  need  practice  before  proceeding,  they  may 
check  the  examples  in  row  10  on  page  197  in  the 
pupil’s  book,  using  pocket  chart  and  number 
meanings. 


Hundreds 

Tens 

Ones 

127  = 1 

2 

7 

4-  855  = 8 

5 

5 

> 

9 

7 

(12) 

9 

8 

2 

202 


No  carrying;  carrying  a ten 

8.  The  paper  boy  sold  only  254  papers  of  one  kind  and 
132  of  the  other,  or  how  many  in  all?  Boxes  A and  B 


show  two  ways  to  add  254  and  132. 

Tell  how  to  finish  the  work  in  box  A. 

B 

hi 

A 

2 hundreds  and  5 tens  and  4 ones 

254 

+ 1 himdred  and  3 tens  and  2 ones 

+ 132 

3jui/yuUt<3)  and  and  , or 

386 

For  the  short  way,  study  box  B.  Add  downward  first 
ones,  then  tens,  then  hundreds,  as  below. 

Ones:  Think,  “6”  (4  + 2 = 6).  In  what  place  in  the 
sum  do  you  write  “6”? 

Tens:  Think,  “8”  (5  + 3 = 8).  In  what  place  in  the 
sum  do  you  write  “8”  ? 

Hundreds:  Think,  “3”  (2  + 1 = 3).  In  what  place 
in  the  sum  do  you  write 

Check  by  adding  upward:  2+4;  3+5;  1+2. 


In  row  9, 

explain  the  work  for  each  example.  ★ 

a 

b 

c 

d 

e 

f 

9.  230 

$3.75 

422 

2S4 

$3.58 

$2.45 

+ 562 

+ 2.03 

+ 338 

+ 407 

+ 5.27 

+ 6.48 

792 

$5.78 

760 

691 

$8.85 

$8.93 

For  row  10,  tell  which  sums 

are  wrong. 

10.  764 

$2.09 

127 

448 

$7.16 

$3.05 

+ 104 

+ 2.57 

+ 855 

+ 323 

+ 2.08 

+ 6.73 

STS' 

$4.66 

9721 

86r 

77/ 

$9.24 

$9:68- 

$9.78 
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Written  Practice  in  Addition 

Carrying  a ten 

Copy  and  write  the  sums.  Check  your  work, 
a b c d e f 

1.  818  635  454  374  514  $7.36 

+ 102  +127  +228  +305  +205  +2.10 

920  9G2  (p27  i>19  ~^in 

2.  447  583  328  456  609  $5.43 

+ 127  +409  +26  +413  +207  +0.36 

5n  m 33¥  SG9 

3.  739  253  424  655  809  $3.48 

+ 229  +118  +415  +18  +106  +2.37 

J7/  g39  G73  q/3  fSJS 

4.  757  129  566  404  247  $6.09 

+ 138  +114  +407  +102  +239  +2.03 

S9S  193  973  so(,  qgo 

O Extra  Practice.  Work  Extra  Practice  Set  42. 


To  Keep  in  Practice 


Copy,  and  find  the  answers.  Check  your  work. 


1.  90 

4.  91 

7.  78 

10.  72 

13.  83^ 

16.  64^ 

-38 

-66 

-56 

-59 

-37(t 

-29i 

S2 

2S 

22 

73 

3S$ 

2.  89 

5.  63 

8.  69 

11.  94 

1— 1 

■o- 

17.  53i 

-42 

-5 

-39 

-86 

-Hi 

-I6i 

97 

30 

8 

~~95i 

37$ 

3.  91 

6.  67 

9.  63 

12.  70 

15.  85^ 

h-i 

03 

o\ 

-44 

-17 

-24 

-47 

-6i 

-38i 

97 

SO 

39 

23 

79$ 

8$ 

19.  29+ 12+ 18+ 10  21.  36^  + 19^  + 21(f  + 18^ 

20.  12  + 6 + 44  + 8 22.  $0.24  + $0.09  + $0.27  mo 


•198 


g 

$2.69 
+ 2.18 

$3.55 
+ 3.29 

$4.48 
+ 3.29 
$7.77 
$6.54 
+ 3.07 


[W] 


Assign  one  row  at  a time  to  slower  learners,  check- 
ing and  helping  after  each  row. 

Ex.  1-22:  Written  work. 

1 

! ★Answers  Not  on  Reproduced  Page  197 

9.  Responses  should  follow  the  pattern  given  for 

“ Ex.  9e  below: 

|i  Ones.  Think,  “15”  (8  + 7 - 15).  Write  “5”  in 
one’s  place  and  carry  a ten  to  the  ten’s  column  by 
writing  a small  “1”  over  the  5. 

Tens.  Think,  “6,  8”  (1+5  = 6,  6 + 2 = 8). 

1 Write  “8”  in  ten’s  column. 

; Hundreds.  Think,  “8.”  Write  “8”  in  hundred’s 
column. 

Write  the  dollar  sign  and  cent  point  in  the  sum. 


Differentiations  and  Extensions.  As  needed, 
assign  Extra  Practice  Set  42. 


Set  42. 

A.  without  and  with  carrying  of  1 ten 

a 

b 

c 

d 

e 

f 

1.  245 

$4.57 

$3.28 

469 

255 

652 

+ 646 

+ 5.04 

+ 4.66 

+ 426 

+ 735 

+ 239 

891 

$9.61 

$7.94 

895 

990 

891 

2.  $2.48 

239 

558 

375 

$4.39 

536 

+ 7.04 

+ 633 

+ 426 

+ 409 

+ 5.41 

+ 325 

$9.52 

872 

984 

784 

$9.80 

861 

3.  285 

$2.35 

376 

$2.26 

358 

266 

+ 508 

+ 5.36 

+ 609 

+ 3.44 

+ 533 

+ 506 

793 

$7.71 

985 

$5.70 

891 

772 

203 


Do  You  Know? 


Progress  Test  19  [W] 

Write  the  numbers  1 to  19  on  your  paper.  Then  write 
only  the  words  or  numbers  that  are  missing  below. 

1.  Every  horn:  has  -0-  minutes. 

■AuMd/iidi 

2.  In  762,  the  7 is  in  place. 

3.  In  762,  there  are  -Z4  tens  in  all. 

4.  Every  week  has  -7_  days. 

5.  We  write  “hour”  the  short  way  as 

6.  In  circle  A,  the  red  part  is  -i-  of  the  circle. 

7.  In  circle  B,  the  blue 

part  is  of  the  circle.  [ ') 

8.  Every  yard  has  .i.  feet. 

9.  At  quarter  past  two  o’clock,  the  minute  hand  is  on 
the  figure  .3-. 

10.  When  December  1 is  on  Monday,  December  8 is 


11.  JA  ounces  make  1 pound. 

12.  Draw  a line  as  long  as  your  finger  inch. 


Minutes,  hours,  days,  weeks,  or  what? 

13.  You  should  have  10  Jim  of  sleep  each  night. 

14.  Sam’s  father  is  22  ^ older  than  Sam. 

15.  Mrs.  Brown  gets  lunch  in  45  /mm 

16.  The  school  year  has  10 

17.  It  takes  a big  tree  many  ^ to  grow. 

18.  Susan  dresses  in  IS-azm 

19.  Sam  played  on  his  horn  for  1 Jm. 
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Teaching  Page  199 

Pupil’s  Objective:  To  check  understandings  of 
important  ideas  recently  learned. 

New  Word:  December 

Book  Lesson.  Written  work.  Progress  Test  19. 
It  is  suggested  that  the  children  correct  their  own 
papers  or  have  partners  correct  them  so  that  more 
learning  will  develop  from  accompanying  discussion 
and  observation  of  illustrations. 

Differentiations  and  Extensions.  Since  many 
of  the  examples  in  the  test  refer  to  measures  of 
time,  you  may  wish  to  have  the  children  summarize 
these  as  shown  at  the  top  of  the  next  column: 


60  minutes  = 1 hour 
24  hours  = 1 day 
7 days=  1 week 
30  or  31  days  (except 
February)  = 1 month 


1 hour=  60  minutes 
1 day  = 24  hours 
1 week=  7 days 
1 month  = 30  or  31  days 
(except  February) 


Teaching  Pages  200  and  201 

Pupil’s  Objectives:  (a)  To  learn  how  to  carry 
a hundred ; {b)  to  finish  subtraction  problems,  iden- 
tifying the  kind  of  subtraction  question  asked. 

Background  Carrying  a hundred  (with  no 
carrying  of  tens  at  this  time)  is  developed  first  in 
simple  cases  like  56  4-  72  and  173  4-  40.  In  such 
examples  the  sum  of  the  ten’s  figures  amounts  to 
10  or  more,  and  obviously  something  must  be 
done  with  the  excess  over  9,  for  there  is  no  way  of 
writing  10  (or  more)  in  any  single  column.  The 
idea  that  10  tens  can  be  transformed  to  1 hundred 
is  clarified  when  concrete  devices  are  employed. 

It  is  probably  quite  safe  to  assume  that  by  now 
your  pupils  know  the  four  uses  of  subtraction  that 
have  been  developed  so  far  and  that  are  briefly 
summarized  in  the  paragraph  of  directions  in  the 
middle  of  page  201  in  the  pupil’s  book.  The  chil- 
dren have  often  had  to  complete  unfinished  sub- 
traction problems  by  asking  appropriate  number 
questions.  Here  they  go  a step  further — only  one 
step,  but  an  important  one.  Having  written  sub- 
traction questions  for  the  problems,  they  are  to 
indicate  which  use  of  subtraction  they  have  exem- 
plified in  each  instance. 

Pre-book  Lesson 

1.  Suggest  a classroom  or  local  problem  (based 

on  totals  of  books,  pencils,  tickets,  and  so  on)  and 
have  your  pupils  use  bundles  of  representative  ob- 
jects and  a pocket  chart  to  find  answers  for  ex- 
amples like  47  4-  82,  93  -f  35,  156  4-  73,  and 

240  4-  92. 

2.  The  use  of  words  may  help  to  review  previous 
learnings  and  to  establish  new  learnings: 

47  = 4 tens  and  7 ones 

+ 82  = + 8 tens  and  2 ones 
? 12  tens  and  9 ones 

Since  12  tens  = 1 hundred  and  2 tens,  12  tens  and  9 
ones  = 1 hundred  and  2 tens  and  9 ones,  or  129. 

{Continued  on  page  206) 
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How  Many  Marbles? 

Carrying  a hundred  (O] 

1.  Mike  had  56  marbles  in  his  pockets  and  72  marbles 
in  a bag.  How  many  marbles  had  he  in  all?  56  + 72  = ? 
Study  the  work  in  box  A. 

Add  ones:  6 + 2 = <?  Write  “8”  in'^. 
place  in  the  sum. 

Add  tens:  5 + 7 =/2  Then  think, 

12  tens  = 1 hundxed^d  2 tens. 

Write  “2”  in.^  place  and  “1”  in  place  in  the  sum. 

2.  Sam  had  173  marbles.  He  bought  40 
more.  Then  he  had  how  many  marbles  ? 
Explain  the  work  in  box 
Explain  the  additions  in  Ex.  3 to  7.^ 


1 1 1 


72 

4.  87 

5.  427 

6.  $3.34 

7.  $3.62 

+ 36 

+ 72 

+ 180 

+ 3.85 

+ 0.95 

108 

159 

607 

$7.19 

$4.57 

B 1 
173 
+ 40 
213 


56 
+ 72 
128 


8 to  14.  Copy  these  numbers.  Add  72  to  each  one. 


394 

V66 


282 

35^ 


504 


241 

3/3 


235  35‘f  S7i>  52t  W 

15  to  21,  Copy  each  number  above  and  add  293.  ^ , 

Ul  USG  ^ -575  7‘n  7‘73  U»  53¥ 

22  to  28.  Copy  each  number  above  and  add  484. 

S78  i>‘77  7U  m 93^7-  72S 

© Extra  Practice.  Work  Set  43. 


When  the  sum  of  the  ten’s  figures  means 
10  tens  or  more,  you  carry  a hundred. 

You  carry  hundreds  just  as  you  carry  tens. 


Making  Subtraction  Problems 

Help  in  problem-solving  [W] 

Write  subtraction  questions  to  make  problems.  After 

each  question  write  “number  left”  or  “number  gone”  or 

“other  part”  or  “difference”  to  show  the  kind  of  question 

you  wrote.  Do  not  solve  now. 

1.  The  school  bought  96  bottles  of  milk  yesterday. 
Today  they  bought  89  bottles. A"  (7 j 

2.  Sam  has  finished  page  46  of  his  book.  His  book  has 
90  pages.^(^4^^ 

3.  Nan  cut  out  43  paper  dolls.  Jean  cut  out  68.'k(25) 

4.  Mike  bought  50  pounds  of  dog  food.  He  has  given 
35  pounds  of  it  to  his  dog.^  (/^) 

5.  Thirty  of  Mr.  Brown’s  70  hens  are  not  laying, 

6.  The  man  at  the  pet  shop  sold  all  but  16  of  his  82 
canaries. 

7.  Mrs.  Brown  has  given  away  48  of  the  65  flowers 
she  picked  in  her  garden,  ★(/yj 

8.  Mike  played  his  horn  an  hour  yesterday.  Today 
he  played  45  minutes.  ★ (/s) 


200 
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★Answers  Not  on  Reproduced  Page  200 

2.  Box  B. 

Add  ones:  3 and  0 are  3.  Write  “3”  in  one’s 
place  in  the  sum. 

Add  tens:  7 and  4 are  11.  Write  “1”  in  ten’s 
place  in  the  sum.  Carry  1 hundred  to  hundred’s 
place.  Write  “1”  over  the  1 in  hundred’s  place. 

Add  hundreds:  1 (carried)  and  1 are  2.  Write 
“2”  in  hundred’s  place  in  the  sum. 

3 and  4.  Follow  the  pattern  given  for  Ex.  1 in 
the  pupil’s  book. 

5-7.  Use  a pattern  similar  to  that  given  above 
for  Ex.  2. 


^★Answers  Not  on  Reproduced  Page  201 

1.  How  many  fewer  bottles  of  milk  did  the 
school  buy  today?  (difference). 

2.  How  many  more  pages  does  Sam  have  left 
to  read?  (other  part). 

3.  How  many  more  paper  dolls  than  Nan  did 
Jean  cut?  (difference). 

4.  How  many  pounds  are  left?  (number  left). 

5.  How  many  hens  are  laying?  (other  part). 

6.  How  many  birds  were  sold?  (number  gone). 

7.  How  many  flowers  are  left?  (number  left). 

8.  How  many  minutes  longer  did  Mike  play 
yesterday?  (difference). 
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3.  To  review  briefly  the  four  kinds  of  subtrac- 
tion problems,  consider  a situation  that  may 
include  all  four. 

a.  There  are  21  addition  examples  on  page  202.  If 
you  had  5 wrong,  how  many  were  right?  (other  part). 

b.  When  you  had  finished  14  addition  examples, 
how  many  more  addition  examples  did  you  still  have 
to  do?  (number  left). 

c.  When  you  had  8 of  the  24  subtraction  examples 
left  to  do,  how  many  had  you  finished?  (number  gone). 

d.  How  many  more  subtraction  examples  were 
there  than  addition  examples  if  there  were  21  addition 
examples  and  30  subtraction  examples?  (difference). 

New  Words:  page  201,  yesterday,  given 

Book  Lesson.  Ex.  1-7  (page  200):  Oral  work. 
Ex.  8-28  (page  201,  top):  Written  work.  Ex.  1-8 
(page  201,  bottom):  Written  work. 

Differentiations  and  Extensions 

1.  Mimeograph  or  write  on  the  board  the  fol- 
lowing sets  of  examples,  and  use  them  with  your 
slower  learners  as  directed: 

a.  In  which  examples  must  you  carry  a hundred? 


Why? 

56 

28 

434 

107 

349 

33 

f 36 

+ 127 

+ 85 

+ 504 

+ 560 

+ 86 

b.  Tell  the  missing  figures. 

62  172  515  197 

362 

483 

+ 126 

+ 435 

+ 243 

+ 80 

+ 383 

+ 351 

?88 

?07 

?58 

?77 

?45 

??4 

2.  Ask  more  capable  children  in  what  other  ways 
they  can  demonstrate  carrying  a hundred.  Some 
of  the  ways  suggested  may  present  difficulties.  Let 
them  work  out  a solution,  or  obtain  help  from  each 
other,  but  do  not  let  them  present  an  idea  to  the 
class  until  they  can  give  a clear,  reasonable  demon- 
stration. 

3.  Have  more  capable  children  write  three  or  four 
more  incomplete  subtraction  problems,  to  be  com- 
pleted orally  by  the  class.  In  each  instance  the 
class  should  identify  the  particular  use  of  subtrac- 
tion represented  by  the  concluding  question.  Sug- 
gest making  problems  from  recently  discussed  in- 
formation on  thrift  or  earning  money. 

4.  Slower  learners  may  need  help  in  understanding 
the  “difference”  idea — comparing  two  amounts 


— as  contrasted  with  the  other  uses  where,  in  each 
case,  a total  and  one  part  are  known.  They  may 
draw  lines  to  represent  information  given. 

a.  Ex.  1. 96  bottles  of  milk 

89  bottles  of  milk 

46  pages  read 

b.  Ex.  2.  „„  ' 90  pages  in  all 

5.  Supply  your  slower  learners  with  incomplete 
subtraction  problems  accompanied  by  directions 
like  those  in  the  pupil’s  book.  Samples  are: 

a.  Joe  has  worked  all  but  7 of  his  15  examples. 

b.  Mike  missed  10  spelling  words;  Jane  missed  13. 

c.  One  baseball  sells  for  55^;  a better  one  sells 
for  69 

d.  Jack  has  fed  25  of  his  30  hens. 

e.  Mary  has  never  used  8 of  her  24  new  crayons. 

/.  We  have  driven  35  of  the  42  miles  on  our  trip. 
g.  It  takes  25^  of  Tom’s  weekly  allowance  of  50^ 

for  bus  fare. 


6.  All  pupils  who  need  further  aid  may  do 

Extra  Practice  Set  43. 


Set  43.  Carrying  a hundred  in  A. 

a 

b 

c 

d 

e 

f 

1.  713 

456 

632 

365 

544 

221 

+ 194 

+ 453 

+ 295 

+ 463 

+ 372 

+ 588 

907 

909 

927 

828 

916 

809 

2.  140 

664 

357 

578 

235 

486 

+ 699 

+ 183 

+ 562 

+ 351 

+ 382 

+ 352 

839 

847 

919 

929 

617 

838 

NOTES 
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I: 


Practice  in  Adding 


Write  sums  on  folded  paper.  < 

[Wl 

Check  your  work. 

a 

b 

c 

d 

e 

f 

g 

1. 

208 

45 

442 

643 

290 

$0.79 

$6.41 

+ 649 

K51 

+ 346 
-JTl 

+ 535  +307 

H'I'I 

+ 498 
7JT 

+ 4.15 

TWTPf 

+ 1.96 
$F.J7 

2. 

203 

589 

873 

117 

632 

$1.46 

$1.25 

+406 

+ 203 

+ 95  +390 

~WJ 

+277 

+ 5.18 

+ 1.09 

$1.3f 

3. 

27 

16 

8 

24 

29 

$0.40 

$0.14 

18 

9 

20 

12 

8 

0.19 

0.28 

13 

8 

8 

15 

2 

0.08 

0.12 

+ 16 
If 

+2 

33 

+27 

(o3 

+48 

77 

+ 37 

~7^ 

+ 0.16 

+0.27 

$0.fl 

Practice  In  Subtracting 

Write  remainders  on  folded  paper.  Check. 

[W] 

a 

b 

c 

d 

e 

f 

g 

h 

1. 

90 

46 

71 

83 

97 

$0.62 

$0.43 

-28 

-30  - 

-48 

-64 

-27 

-49<t 

-0.55 

-0.17 

(ol 

/(o 

23 

~19 

70 

$0.07 

$0.2(o 

2. 

26 

89 

55 

60 

56 

95i 

$0.95 

$0.88 

-19 

7 

-47  - 

-28 

27 

-37 

73 

-17 

37 

-45i 

~~50^ 

-0.56 

$0.39 

-0.60 

$0.7g 

3. 

83 

31 

74 

89 

92 

$0.80 

$0.73 

-36 

f7 

-17  - 

-36 

3S 

-19 

70 

-38 

-19^ 

-0.79 

$0.0/ 

-0.25 

Copy  each  example  and  write  the  number  for  n. 

4.  52-n^=  5 6.  44-  39=n  8.  81  minus  25="^ 

5.  70  - 26  ='^n  7.  74  -la  = 26  9.  27  minus  n = 6 


Stories  about  Problems 

Help  in  solving  A.  and  S.  problems  [Ol 

It  may  help  you  to  solve  a problem  if  first  you  try  to 
tell  the  story  in  your  own  words. 

1.  At  a class  party  there  were  21  boys  and  24  girls. 
That  was  how  many  children  in  all?  ^5 

You  might  tell  the  story  of  the  problem  hke  this;  “Our 
class  had  a party.  Before  the  games  began,  the  boys  were 
in  one  group  and  the  girls  in  another.  I counted  21  boys 
and  24  girls.  Then  I wanted  to  know  how  many  children 
there  were  altogether.” 

Tell  word  stories  for  Ex.  2 to  6. 

2.  Use  the  picture  at  the  right.  In  your 
story,  ask  how  many  more  steps  Bob  must 
climb  to  get  to  the  top.  Count  the  top  one.3 

3.  Mother  made  28  sandwiches.  She 
put  jelly  in  6 of  them  and  egg  in  the  others. 

How  many  were  egg  sandwiches  ?22 

4.  Four  of  the  36  oranges  we  got  at  the 
store  were  not  good.  How  many  oranges 
were  good.} 32 

5.  Tom  has  25  Savings  Stamps.  Dick 
has  3.  How  many  more  Savings  Stamps 
has  Tom  than  Dick? 22 

6.  Aunt  Mary  used  8 eggs  for  a cake,  2 eggs  for  cookies, 
and  4 eggs  for  other  things.  How  many  eggs  did  Aunt 
Mary  use  altogether?/^ 

[W] 

Now  write  your  work  for  the  problems. 
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Teaching  Pages  202  and  203 

Pupil’s  Objectives:  (a)  To  practice  computation 
in  addition  and  subtraction ; {h)  to  learn  a new  way 
to  assure  an  understanding  of  a problem  before 
attempting  its  solution. 

Background.  As  you  know,  in  many  instances 
failure  to  solve  problems  is  often  the  result  of 
failure  in  discovering  the  meaning  of  a problem. 
One  reason  may  be  mere  carelessness,  perhaps 
owing  to  haste.  Another  reason  may  be  reliance 
on  cues;  and  your  pupils  have  had  a demonstra- 
tion of  the  futility  of  this  practice  (pages  152  and 
153  in  the  pupil’s  book).  Still  another  reason  may 
be  confusion  arising  from  the  very  brevity  of  text- 
book problems — not  enough  can  be  told  about 


the  problematic  situation  for  some  children  to 
understand  it.  The  exercises  on  page  203  are  to 
show  children  how  to  overcome  this  obstacle  by 
supplying  details  themselves  to  make  each  situa- 
tion more  readily  understandable  even  though 
slightly  longer. 

There  is,  however,  another  value  in  the  lesson. 
By  doing  as  directed,  your  pupils  change  the  prob- 
lems from  mere  exercises  to  descriptions  of  natural 
events  in  life  outside  of  school — the  social  aim  of 
arithmetic. 

Book  Lesson  (page  202) 

Rows  1-3  (top);  Written  work.  Slower  learners 
may  again  do  one  row  at  a time.  Have  examples 
corrected  and  give  needed  help  before  continuing. 
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Ex.  1-9  (bottom):  Written  work.  Examine  the 
work  (or  give  similar  examples  of  your  own)  with 
all  children  before  assigning  this  practice.  Discuss 
whether  n represents  a total  or  a part. 

New  Words:  page  203,  class^  altogether 

Book  Lesson  (page  203).  Ex.  1-6:  Oral  work. 
Bottom  of  page:  Written  work. 

Differentiations  and  Extensions 

1 . Ideally,  your  pupils  now  should  know  all  the 
A.  and  S.  facts,  but  actually  you  may  find  that  this 
is  not  the  case.  Hear  slower  learners  do  orally  some 
of  the  examples  on  page  202.  You  may  find  spe- 
cific weaknesses  (which  are  easily  overcome)  or 
general  weaknesses  (which  indicate  the  necessity 
for  constant  review  of  beginning  learnings).  Con- 
tinue to  use  study  cards  for  facts  needing  practice, 
and  have  children  use  the  cards  to  build  higher- 
decade  “families.”  Review  the  addition  Helpers 
on  pages  129  and  130  of  the  pupil’s  book,  and  at 
another  time  the  subtraction  Helpers  on  page  133. 

2.  All  children.  Provide  other  experiences,  pos- 
sibly correlated  with  written  composition,  whereby 
children  make  up  complete  stories  for  problems  you 
give  them,  such  as: 

a.  At  the  pet  show  were  6 white  mice,  2 parrots, 

5 rabbits,  3 cats,  and  5 dogs.  If  you  saw  all  the  animals, 
how  many  would  you  see? 

b.  Don  has  only  53  i to  buy  a shirt  with  his  name  on 
it.  The  shirt  costs  75^.  How  much  must  he  earn?  (or. 
How  much  more  must  he  save?) 

c.  It  takes  Joan  18  minutes  to  walk  to  school  and 

6 minutes  to  get  there  on  her  bicycle.  How  much  time 
does  she  save  by  riding  her  bicycle? 

NOTES 


Carrying  a Ten  and  a Hundred 


On  an  airplane,  Ruth  flew  549  miles 
with  Uncle  Jim  and  298  miles  alone.  How 
far  did  she  fly  in  all?  549  + 298  = ? ^ 

Study  the  work.  Are 
Do  y^  carry  a ten?X^Why^  Are  there  14 


1. 


2. 


3. 


Explain  the  work  in  row  !.★ 

a 

b 

c 

d 

e 

f 

316 

197 

241 

^87 

1 1 

345 

$^47 

+ 287 

+ 525 

+ 179 

+ 513 

+ 198 

+0.56 

603 

722 

420 

600 

543 

$3.03 

Say  the  missing  flgures  in  row  2. 

375 

174 

408 

233 

259 

$0.78 

+ 496 

+ 129 

+ 193 

+ 279 

+ 87 

+ 1.54 

^71 

393 

691 

S12 

35^6 

$2.3  2 

TeU  which  sums  are  wrong  in  row  3. 

653 

238 

419 

59 

197 

$4.08 

+ 57 

+ 167 

+ 84 

+ 395 

+ 108 

+ 1.98 

w 

-295 

¥05 

503 

-344 

¥5¥ 

Ws 

$6.06 

Sometimes  you  carry  both  a ten  and  a hundred. 
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-★Answers  Not  on  Reproduced  Page  204 

la.  Ones.  Think,  “13.”  Write  “3”  in  one’s 
place  in  the  sum.  Carry  a ten  to  ten’s  place  and 
show  it  by  writing  a “1”  above  the  1 in  ten’s  col- 
umn. 

Tens.  Think,  “2,  10.”  Write  “0”  in  ten’s  place 
in  the  sum.  Carry  a hundred  to  hundred’s  place 
and  show  it  by  writing  “1”  above  the  3. 

Hundreds.  Think,  “4,  6.”  Write  “6”  in  hun- 
dred’s place  in  the  sum. 

For  Ex.  Ib-lf,  the  responses  should  follow  the 
pattern  given  above  for  Ex.  la. 
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m 

Copy  and  write  answers.  In  some  examples  you 
carry  once.  In  others,  you  carry  more  than  once. 


a 

b 

c 

d 

e 

f 

4.  408 

567 

726 

509 

175 

78 

+ 392 

+ 134 

+ 53 

+ 238 

+ 824 

+ 596 

m 

w 

777 

18-1 

999 

619 

5.  743 

190 

524 

484 

89 

467 

+ 135 

+428 

+ 254 

+ 428 

+ 709 

+ 270 

818 

6,18 

^77 

9!  2 

198 

131 

6.  27 

636 

429 

393 

260 

216 

+477 

+ 46 

+ 96 

+ 159 

+ 640 

+ 362 

50^ 

&82 

525 

552 

900 

518 

7.  739 

269 

25 

126 

103 

427 

+ 78 

+253 

+ 943 

+ 586 

+ 787 

+ 179 

8n 

511 

96,8 

1/2 

890 

606 

© Extra  Practice.  Work  Sets  44  and  45. 


To  Keep  in  Practice 

[W] 

1 to  6.  Add  346  to  each  number  below. 

407  273  469  298  175  340 

7S3  Ipl9  g/S  S2I 

7 to  12.  Add  239  to  each  number  above. 

64^  SH  10^  531  ‘f/ii  sicf 

13  to  19.  From  each  number  below,  subtract  59. 

80  92  73  86  97  84  71 

2/  33  38  IS  /2 

20  to  26.  From  each  number  above,  subtract  48. 

3%  5-I4-  15  38  3&  23 

Copy  in  columns.  Add  and  check. 

27.20,16,8,1963  31.  41^,6^,8^55i2'  35.58,0,20,4^2 

28.  12,30,42,5<Pf  32.  36.  26,32,28, 13 

29.  37, 9, 18, 24 88  33.  42, 0,  12, 96,3  37.  48, 9, 9, 28  n 

30.  5i,  30^,  9i  34.  4, 6, 28, 21G5  38.  16, 16, 27, 36  ^5 
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Teaching  Pages  204  and  205 

Pupil’s  Objectives:  (a)  To  learn  how  to  carry 
both  a ten  and  a hundred  in  adding  3-place  num- 
bers; {b)  to  obtain  practice  in  addition  and  sub- 
traction computation. 

Background.  Readiness  for  carrying  both  a ten 
and  a hundred  has  been  assured  as  the  result  of 
experience  with  adding  3-place  numbers  where 
either  a ten  or  a hundred  has  been  carried.  These 
two  skills  are  combined  in  this  lesson. 

Pre-book  Lesson.  Discuss  a problem  from  the 
classroom  situation  similar  to  the  one  at  the  top  of 
the  next  column. 


In  the  children’s  section  of  a library,  there  had  been 
486  books  on  the  shelves.  157  books  have  been  bor- 
rowed. How  many  children’s  books  were  owned? 

a.  Use  splints  or  tickets  as  representative  mate- 
rials for  demonstration. 

b.  Record  the  work  as  follows: 

486 
+ 157 
? 

Add  ones:  6 -|-  7 = 13  ones  (1  ten  -|-  3 ones). 
Write  “3”  (ones).  Carry  1 (ten). 

Add  tens:  1 (carried)  + 8 -)-  5 = 14  tens  (14  tens 
= 1 htmdred  -)-  4 tens).  Write  “4”  (tens)  and  carry  1 
(hundred). 

Add  hundreds:  1 (carried)  -j-  4 4-  1 = 6 (hundreds). 
Write  “6”  (hundreds). 

Answer:  643. 

c.  Lead  pupils  to  establish  a shorter  thought  proc- 
ess, recording  as  follows: 

486  6 + 7 = 13  Write  “3.”  Carry  1. 

+ 157  9 + 5 = 14  Write  “4.”  Carry  1. 

? 5 + 1=6  Write  “6.” 

Answer:  643. 

Book  Lesson 

Rows  1-3:  Oral  work.  This  oral  work  should 
disclose  sources  of  error  and  confusion,  and  only 
those  children  who  are  well  prepared  should  pro- 
ceed with  the  written  practice. 

Rows  4-7:  Written  work. 

Ex.  1-38:  Written  work. 

Differentiations  and  Extensions 

1.  For  your  slower  learners,  the  following  activ- 
ities may  be  helpful: 

a.  Copy  the  examples  in  the  row  below  in  which 
there  is  no  carrying. 

527  365  43  450  638  49 

+ 292  + 224  + 86  + 88  + 79  + 270 

b.  Copy  the  examples  in  which  you  carry  a hundred 

only. 

c.  Copy  the  examples  in  which  you  carry  both  a ten 
and  a hundred. 

d.  Copy  the  examples  below  in  which  the  sums  are 
wrong.  Then  do  these  examples  correctly. 

85  69  453  316  283  481 

+ 78  + 122  + 276  + 285  + 174  + 437 

163  191  729  591  457  818 
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2.  Ask  more  capable  children  to  write  two  ex- 
amples with  2-place,  3-place,  or  mixed  2-  and  3- 
place  addends,  in  which  they  must: 

a.  Carry  not  at  all. 

h.  Carry  a ten  only. 

c.  Carry  a hundred  only. 

d.  Carry  both  a ten  and  a hundred. 

3.  All  children.  You  will  probably  want  to  use 
at  least  one  set  of  Extra  Practice  Sets  44  and  45 


Sets  44  and  45.  Carrying  both  a ten  and  a hundred  in  A. 


a 

b 

c 

d 

e 

f 

1.  $3.77 

289 

$1.85 

568 

$2.79 

$3.75 

-f  4.44 

+ 482 

+ 5.35 

+ 257 

+ 6.21 

+ 3.67 

$8.21 

771 

$7.20 

825 

$9.00 

$7.42 

2.  249 

358 

537 

179 

$2.27 

$4.86 

-b  289 

+ 472 

+ 165 

+ 755 

+ 3.98 

+ 1.69 

538 

830 

702 

934 

$6.25 

$6.55 

1.  $4.75 

$2.99 

$2.48 

476 

$2.88 

$3.21 

rf  3.89 

+ 4.02 

+ 4.83 

+ 464 

+ 4.45 

+ 4.89 

$8.64 

$7.01 

$7.31 

940 

$7.33 

$8.10 

2.  257 

487 

484 

287 

$2.53 

$2.44 

+ 156 

+ 287 

+ 269 

+ 373 

+ 4.79 

+ 4.66 

413 

774 

753 

660 

$7.32 

$7.10 

Teaching  Page  206 

Pupil’s  Objective:  To  practice  selecting  the 
correct  computation  process  for  problems  with- 
out numbers. 


Joe^s  Stamp  Book 

Problems  without  numbers.  [W] 

Write  only  “A.”  or  “S.” 

1.  Joe  toows  the  number  of 
pages  in  his  stamp  book  and  the 
number  of  pages  he  has  filled. 
How  can  he  tell  the  number  of 
pages  to  be  filled?  A.  or  S.?S. 

2.  He  knows  how  many  old 
and  how  many  new  stamps  he 
has.  How  can  he  tell  how  many 
he  has  in  all?  A.  or  S.?A. 

3.  Joe  knows  how  many  stamps  he  has  and  how  many 
Tim  has.  How  can  he  tell  how  many  more  or  fewer  he 
has  than  Tim?  A.  orS.?S. 

4.  How  can  Joe  tell  how  many  stamps  he  and  Tim  have 
together?  A.  orS.?A. 

5.  Joe  knows  how  many  stamps  he  bought  and  how 
many  of  them  are  in  his  book.  How  can  he  tell  how  many 
are  not  in  the  book?  A.  or  S.?  S. 

6.  He  knows  how  many  red  stamps  he  has  just  bought 
and  how  many  he  had.  How  can  he  tell  how  many  red 
stamps  he  has  in  all?  A.  or  S.?  A. 

7.  He  knows  how  many  stamps  he  has  and  how  many 
he  had.  How  can  he  tell  how  many  are  lost?  A.  or  S.?S. 

8.  Joe  knew  how  many  brown  stamps  he  had  and 
how  many  he  threw  away.  How  can  he  tell  how  many 
he  still  has?  A.  or  S.?  S. 
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Background.  These  problems  contain  no  num- 
bers. It  is  possible  therefore  to  center  attention  on 
process  meanings  and  on  the  many  language  forms 
in  which  the  need  for  addition  or  subtraction  may 
be  written. 

Book  Lesson.  Written  work.  Allow  children 
to  read  the  complete  page  before  starting  the  writ- 
ten work.  Encourage  questions  where  there  is  lack 
of  understanding,  and  permit  dramatization  of 
some  situations  through  use  of  representative 
materials. 

Differentiations  and  Extensions.  Extend  prac- 
tice by  using  problems  similar  to  those  in  the  next 
column. 


a.  You  know  how  much  a basket  weighs  and  how 
much  the  things  in  it  weigh.  How  can  you  tell  how 
much  the  whole  load  weighs? 

h.  You  know  how  tall  you  are  and  how  tall  you  want 
to  be  when  you  are  twenty  years  old.  How  can  you 
tell  how  much  you  must  grow? 

c.  You  know  how  long  your  kite  string  is  and  how 
long  a piece  of  string  is.  How  can  you  tell  about  how 
long  the  kite  string  will  be  if  you  tie  the  extra  piece  of 
string  to  it? 

d.  You  know  how  many  children  a bus  will  hold  and 
how  many  children  are  going  to  a school  picnic.  How 
can  you  tell  how  many  children  will  have  to  go  in  other 
ways  than  by  bus? 

e.  You  know  how  many  minutes  it  took  you  to  walk 
to  school  and  back  home  again.  How  can  you  tell  how 
many  minutes  you  spent  in  walking  to  and  from  school? 
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Do  You  Know? 

Progress  Test  20  [W] 

Write  answers  for  rows  1 to  3 on  folded  paper. 


a 

b 

c 

d 

e 

f 

73 

87 

582 

$0.98 

$0.98 

+ 864 

-48 

+ 249 

+ 25i 

-0.60 

+3.83 

937 

39 

g3l 

Ut 

*0.3g 

$9.n 

405 

203 

489 

12i 

$0.79 

$1.70 

+ 198 

+ 705 

+42 

-39(f 

+ 0.21 

+4.69 

i>03 

90S‘ 

SJ/ 

33i 

^/.OO 

$(o.39 

39 

19 

12 

$0.23 

$0.48 

26 

37 

44 

35i 

0.04 

0.10 

+28 

+ 38 

8 

M 

0.08 

0.04 

93 

99 

+ 19 

+ m 

+0.55 

+ 0.20 

gJ 

S9t 

$0.90 

$0.g2 

Write  “Yes”  or 

“No”  to  answer  Ex.  4 to  12. 

I 4.  Do  you  carry  hundreds  like  tens?^ 

5.  Does  it  take  an  hour  to  read  this  page?%r 

|l  6.  Do  you  divide  a thing  into  9 equal  parts  to  find 
j;  iofit?%r 

' 7.  Do  a dozen  eggs  weigh  50  pounds 

I 8.  In  the  number  749  are  there  74  tens  in  all?^ 

9.  Are  there  60  minutes  in  1 hour? 

10.  Is  20  yards  a long  distance  to  walk?  9Zer 

11.  Do  you  carry  a hundred  when  the  sum  of  the  ones 
I is  10  or  more?  ^ 

I 12.  Because  86  + 12  = 98,  does  98  = 86  + 12? 
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Teaching  Page  207 

Pupil’s  Objective:  To  show  knowledge  of  com- 
putational skills  as  well  as  an  understanding  of 
some  important  ideas. 

! Background.  This  test  will  provide  an  indi- 
1'  cation  of  how  much  progress  has  been  made  in 
i learning  to  add  3-place  numbers  when  there  is 
j I carrying  of  a ten,  a hundred,  or  both  a ten  and  a 

I I hundred.  As  with  other  similar  tests,  an  oppor- 
' I tunity  is  also  afforded  to  review  items  of  informa- 

' tion  and  meaning. 

I Book  Lesson.  Written  work.  Progress  Test  20. 
Note  deficiencies  in  skills  and  ideas  for  the  class  as 
a whole  or  for  individual  pupils  and  take  steps  to 
•I  correct  such  deficiencies. 


NOTES 
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Subtracting  Larger  Numbers 

3-place  numbers:  no  borrowing  [O] 

1.  There  were  only  600  straws  for  school  milk.  After 
Mary  was  given  200  straws,  how  many  were  left? 

6 hundreds  minus  2 hundreds  = A hundreds 
Another  way  is  to  write  the  work  with  figures. 

600 


600  - 200 

= 400  or 

-200 

400 

Say  the  remainders 

for  Ex.  2 to  6. 

. 700 

3.  900 

4.  600  5. 

800 

6.  900 

-300 

-600 

-500 

-400 

-500 

WO 

300 

/OD 

wo 

WO 

You  can  subtract  hundreds  like  ones. 


7.  Of  the  538  people  at  the  school  play,  310  were 
parents.  How  many  were  not  parents? 


Finish  and  explain  the  work  in  box  A. 

‘hi 

A 

5 hvmdreds  and  3 tens  and  8 ones 

538 

- 3 htmdreds  and  1 ten  and  0 ones 

-310 

and  ^ tens  and  ^ ones,  or 

228 

8.  For  the  short  way  of  subtracting,  study  box  B. 
Ones:  Think,  “8”  (8  - 0 = 8). 

Tens:  Think,  “2”  (3  - 1 = 2). 

Hundreds:  Think,  “2”  (5  - 3 = 2). 

Check  by  adding:  8 + 0 = ^,  2+1  = 2 + 3 =5 


Explain  this  work:  it' 

9.  746  10.  239  11.  176  12.329 

-312  -205  -41  -7 

434  34  135  322 

Borrowing  a ten 

13.  We  have  a school  play  every  year.  Last  year  652 
people  came  to  it.  This  year  there  were  538.  How  many 
more  were  there  last  year  than  this  year? 


C 4© 

652  600  and 

-538  -500  and  38 

D 

652 

-538  T 

100  and  1 4,  or  114 

114  1 

Check 

You  know  how  to  borrow  in  subtracting  2-place 
numbers.  Box  C changes  652  and  538  so  you  can  work 
with  2-place  numbers  as  you  borrow  a ten.  Explain.^ 
Check  by  adding,  as  shown  in  box  Yi.((Mdy53?aM^m.) 

Row  14:  Explain  the  work.ykRow  15:  Copy  examples 


with  wrong  answers  and  work. 

Row  16: 

Copy  and  work. 

a 

b 

c 

d 

e 

f 

4@ 

3@ 

6@ 

14.  578 

689 

785 

$4.45 

%2.n 

-326 

-73 

-712 

-147 

-3.36 

-2.43 

252 

616 

73 

103 

$1.09 

$0.29 

[W] 

15.  469 

510 

786 

832 

$6.77 

$9.84 

-239 

-108 

-69 

-808 

-1.65 

-5.53 

230 

402 

41424 

7/7 

l¥ 

$S./2 

$¥.3! 

16.  751 

972 

464 

558 

$6.73 

$8.11 

-348 

-424 

-59 

-504 

-1.58 

-2.06 

¥03 

¥0S 

5¥ 

4S./S 

$0.03 

O Extra 

Practice. 

Work  Sets  46  and  47. 

208. 
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Teaching  Pages  208  and  209 

Pupil’s  Objective:  To  learn  how  to  subtract 
3-place  numbers,  without  borrowing  and  with  bor- 
rowing a ten. 


Background.  These  pages  start  a series  of  les- 
sons ending  with  page  215,  all  of  them  concerned 
with  the  subtraction  of  3-place  numbers.  Readi- 
ness for  subtraction  of  3-place  numbers  has  been 
provided:  {a)  through  the  lessons  on  the  meanings 


-★Answers  Not  on  Reproduced  Page  209 


9-12.  Responses  should  follow  the  pattern  given 
for  Ex.  8,  p.  208. 

13.  Box  C.  600  and  52  500  and  38 

is  the  same  as  is  the  same  as 
600  500 

+ 52,  or  652  -f-  38,  or  538 

For  Ex.  14a-14c,  responses  should  follow  the 
pattern  given  for  Ex.  8 in  the  pupil’s  book.  Re- 


sponse for  Ex.  14  e and  14  f should  follow  the 
pattern  given  below  for  Ex.  14d. 

14d.  7 cannot  be  subtracted  from  0.  Borrow  a 
ten  and  change  5 tens  to  4 tens.  A 10  is  written 
in  one’s  column  and  circled  to  show  10  ones. 

Ones:  T/zmyfe,  “3”  (10  - 7 = 3). 

Tens:  Think,  “0”  (4  - 4 = 0). 

Hundreds:  Think,  “1”  (2  — 1 = 1). 
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of  3-place  numbers;  (b)  through  experience  in 
adding  such  numbers;  (c)  through  much  practice 
in  subtracting  2-place  numbers  (which  has  pro- 
vided a thorough  acquaintance  with  the  algorism 
and  the  general  procedure  used  in  subtraction). 
Different  demonstrations  of  the  skill  build  con- 
fidence in  the  operation  and  lead  logically  to  the 
generalization,  “You  can  subtract  hundreds  like 
ones.” 

On  these  two  pages  a simple  beginning  is  made 
with  3-place  numbers  in  even  hundreds.  The  next 
step  is  subtraction  with  minuends  like  538,  746,  and 
239  and  subtrahends  like  310,  205,  41,  and  4,  all 
without  borrowing  of  any  kind.  Last  of  all  (on 
page  209)  are  examples  with  borrowing  a ten. 

New  Word:  page  208,  parents 

Book  Lesson 

Ex.  1-14:  Oral  work.  The  first  example  of  each 
kind  should  be  accompanied  by  demonstrations 
with:  (a)  grouped  representative  objects;  {b)  a 
pocket  chart;  (c)  an  abacus  (if  no  borrowing  is 
required).  Give  more  demonstrations,  if  needed, 
to  support  the  explanations  and  to  justify  the  pro- 
cedure described  in  the  pupil’s  book. 

Row  15-16:  Written  work. 

Differentiations  and  Extensions 

1.  To  locate  individual  difficulties  and  to  secure 
a basis  for  remedial  teaching,  you  may  duplicate, 
and  have  pupils  work,  the  set  of  examples  below: 

a.  (No  borrowing  required.)  Find  errors  and  cor- 
rect them. 


865 

958 

758 

854 

629 

453 

-523 

- 403 

- 43 

- 50 

- 7 

- 43 

342 

545 

705 

804 

612 

400 

b.  Find  examples  with  no  borrowing  and  do  them. 

862  322  241  428  683  359 

-337  - 18  - 229  - 317  - 509  - 48 

c.  In  the  row  above,  copy  examples  where  borrow- 
ing is  needed  and  then  do  them. 

2.  Your  slower  learners  may  check  some  of  the 
above  'examples  with  representative  materials  or  by 
using  words  and  crutches. 

862  = 8 hundreds  and  6 tens  and  2 ones 

— 337  = — 3 hundreds  and  3 tens  and  7 ones 

? or 

8 hundreds  + 5 tens  + 12  ones  = 8 ^ ^ 

— 3 hundreds  + 3 tens  + 7 ones  = —337 

5 hundreds  + 2 tens  + 5 ones  = 5 2 5 

3.  Assign  Extra  Practice  Sets  46  and  47  only 
when  children  have  demonstrated  they  are  capable 
of  intelligent  independent  work. 


Sets  46  and  47.  S.  without  and  with  borrowing  of  a ten 


a 

b 

c 

d 

e 

f 

1.  694 

$9.85 

$8.71 

697 

662 

$8.91 

- 679 

- 3.47 

- 2.38 

- 452 

- 529 

- 8.03 

15 

$6.38 

$6.33 

245 

133 

$0.88 

2.  $8.58 

581 

465 

373 

$9.49 

982 

- 3.39 

- 307 

- 450 

- 206 

- 6.37 

- 877 

$5.19 

274 

15 

167 

$3.12 

105 

1.  785 

$8.75 

$6.52 

785 

563 

$9.23 

- 268 

- 3.46 

- 3.14 

- 229 

- 134 

- 1.09 

517 

$5.29 

$3.38 

556 

429 

$8.14 

2.  $6.52 

470 

567 

484 

$9.87 

582 

- 3.25 

- 143 

- 420 

- 239 

- 2.59 

- 436 

$3.27 

327 

147 

245 

$7.28 

146 

NOTES 
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Getting  Ready  for  Christmas 

Borrowing  a hundred  [O] 

1.  Mr.  Brown  had  an  order  for  738  Christmas  trees. 
The  first  day  he  and  his  helpers  cut  down  98  trees.  How 
many  trees  were  left  still  to  be  cut? 

Study  the  work  in  box  A. 

Subtract  the  ones:  (8  - 8).  * 

Subtract  the  tens:  Can  you  subtract  9 from 
3?^o  subtract,  change  the  groups.  From  the 
7 hundreds  borrow  1 himdred,  or  10  tens. 
Add  those  10  tens  to  the  3 tens,  to  get  13  tens.  Think, 
“13  - 9 = 4.”  Write  “4”  in  Jim  place  in  the  answer. 
Subtract  the  hundreds:  Bring  down  the  6. 

2.  After  a week,  only  160  of  the  738  trees 
still  had  to  be  cut  down.  How  many  trees 
had  been  cut  down? 

Explain  the  work  in  box  B. 


® 6® 

;7'^8 
-160 
5 7 8 


A _ 

6 ® 

;r^8 

- 9 8 
6 4 0 


Explain  the  subtraction  in  Ex.  3 to  7. 


8 ® 

z.  mi 

4 @ 

4..5^T3 

3 ® 

5. 

6 ® 

6.  $Z6^0 

2 @ 

7.  $/.  7 1 

-694 

-483 

-86 

-4.  8 0 

-0.  9 6 

2 1 3 

3 0 

3 5 2 

$2.  8 0 

$2.  8 1 

Tell  the  missing  hundred’s  figure  in  row  8. 

a 

b 

c 

d e 

f 

8.  348 

180 

765 

387  566 

$4.29 

-192 

-70 

-255 

-196  -423 

-3.73 

/56 

/lO 

510 

/91  /43 

$^?.56 

Which  subtractions  are  wrong  in  row  9?  Why? 


9.  648 

347 

859 

517 

726 

$9.43 

-60 

-184 

-722 

-395 

-84 

-2.72 

-688 

5?S 

/6v3 

137 

122 

742- 

6,¥2 

$6.71 

Rows  10  to  13.  Copy  and 

write  remainders. 

[W! 

10.  847 

235 

419 

698 

535 

$4.09 

-57 

-173 

-238 

-203 

-164 

-0.84 

i>2 

181 

WS 

37! 

$3.25 

11.  468 

247 

538 

459 

728 

$3.75 

-396 

-230 

-251 

-273 

-95 

-1.82 

71 

n 

287 

J86 

6>33 

$1.93 

12.  509 

796 

915 

427 

l^A 

$5.03 

-All 

-156 

-23 

-257 

-243 

-4.51 

32 

6>¥0 

8n 

/70 

. ¥9/ 

$0.52 

13.  417 

509 

368 

826 

419 

$4.98 

-145 

-409 

-308 

-40 

-376 

-4.25 

2 72 

ZOO 

6,0 

78(o 

¥3 

$0.73 

When  you  cannot  subtract  the  tens  in  a 
subtraction  example,  you  borrow  a hundred. 
Borrow  hundreds  just  as  you  borrow  tens. 


O Extra  Practice.  Work  Sets  48  and  49. 
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Teaching  Pages  210  and  211 

Pupil’s  Objective:  To  learn  how  to  borrow  a 
hundred. 

Background.  Your  pupils  have  now  had  enough 
practice  to  assure  readiness  for  the  new  skill  of 
borrowing  a hundred.  They  have  carried  tens  and 
hundreds.  They  have  borrowed  tens.  They  are 
therefore  familiar  with  the  notion  that  sometimes 
numbers  must  be  transformed  before  computation 
can  take  place  as  well  as  with  the  notion  that  one 
of  the  methods  of  transforming  numbers,  used  in 
subtraction,  is  called  “borrowing.” 


Pre-book  Lesson 

1.  Discuss  a problem  such  as  the  following  in 
which  1 hundred  (and  only  1 hundred)  is  borrowed: 

Teddy  wants  to  save  250  labels.  If  he  has  170,  how 
many  more  does  he  need? 

a.  Use  representative  materials.  The  hundred- 
bundles  should  be  composed  of  10  tens  bound  together. 
The  class  will  discover  that  7 tens  cannot  be  taken 
away  from  5 tens,  and  someone  may  suggest  that  a 
hundred-bundle  be  broken  into  10  tens,  and  added 
to  the  5 tens. 

b.  Record  words  and  computations  somewhat  as 
shown  at  the  top  of  the  first  column  on  the  next  page. 


214 


250  = 2 hundred  and  5 tens  and  0 ones 

— 170=  — 1 hundred  and  7 tens  and  0 ones 

? 

or  /@ 

1 hundred  + 15  tens  + 0 ones  = /p  0 

— 1 hundred  + 7 tens  + 0 ones  = —17  0 

8 tens  + 0 ones  = 8 0 

2.  Let  the  children  inspect  another  example  to 

see  if  borrowing  is  necessary.  They  may  then  do 
the  computation  with  and  without  crutches. 

a.  436  Inspection  shows  that  it  is  necessary  to 

— 282  borrow  a hundred. 

;> 

b.  X ^ 6 (With  crutches) 

— 2 8 2 
1 5 4 

c.  436  (Without  crutches) 

- 282 

154 

Book  Lesson 

Ex.  1-9:  Oral  work.  The  work  in  rows  8 and 
9 should  disclose  the  most  common  misunder- 
standings and  errors  in  the  new  kind  of  subtraction. 

Rows  10-13:  Written  work.  Help  slower  learn- 
ers before  they  proceed  independently. 


Differentiations  and  Extensions 

1.  For  maintenance  of  addition  skills,  let  slower 
learners  do  addition  exercises  similar  to  the  follow- 
ing: 

a.  Add  70  to  each  number:  345,  583,  497,  658. 

b.  Add  42  to  each  number:  96,  377,  261,  784. 

3.  Subtraction  exercises  are  provided  in  Extra 
Practice  Sets  48  and  49. 


Sets  48  and  49.  Borrowing  a hundred  in  S. 


a 

b 

c 

d 

e 

f 

1.^  449 

$9.66 

$5.39 

719 

$8.49 

713 

- 155 

- 4.74 

- 1.84 

- 319 

- 6.78 

- 651 

294 

$4.92 

$3.55 

400 

$1.71 

62 

2.  $7.38 

917 

826 

419 

$8.33 

$4.27 

- 5.97 

- 483 

- 375 

- 277 

- 2.72 

- 3.92 

$1.41 

434 

451 

142 

$5.61 

$0.35 

1.  387 

$4.68 

$3.33 

965 

$7.49 

818 

- 194 

- 1.82 

- 1.43 

- 391 

- 5.86 

- 196 

193 

$2.86 

$1.90 

574 

$1.63 

622 

2.  $5.27 

958 

649 

835 

$8.22 

$5.55 

- 1.65 

- 295 

- 361 

- 452 

- 1.31 

- 3.74 

$3.62 

663 

288 

383 

$6.91 

$1.81 

NOTES 
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3 2 5 
136 


Our  School  Milk 

Borrowing  both  a ten  and  a hundred  [O] 

1.  Our  school  gets  325  bottles  of  milk  a 
day.  One  milkman  brought  136  bottles. 
How  many  will  the  other  milkman  bring? 

Look  at  the  w^k  in  boj^.  Can  you 
subtract  the  ones?^  the  tens?A  Why,  or  why 
not  (ynM 

Box  B.  Borrow  a ten  to  make  15  ones. 
Box  C.  Borrow  a htmdred  and  change  it 
to  tens  to  make  1 1 tens  in  all. 

Explain  the  work  in  boxes  A,  B,  and  C.^ 

Explain  Ex.  2 to  4.^ 

6@®  8@(® 

2.  ;7X5'  3.  4. 

-488  -199 


B 1 ® 

-136 


C 2 @® 

-13  6 
1 8 9 


2 3 7 


2 7 9 


-6  8 6 
244 


Sometimes  you  borrow  both  a ten  and  a hundred. 


Copy  and  write  remainders. 

Check. 

[WJ 

a 

b 

c 

d 

e 

f 

5.  840 

572 

625 

577 

453 

$8.29 

-588 

-299 

-197 

-479 

-189 

-4.39 

6.  592 

741 

886 

692 

543 

$7.81 

-278 

-65 

-329 

-554 

-397 

-4.86 

~3W 

(p  1(d 

“3^7 

~7W 

/¥(p 

^2.^5 

7.  641 

162 

699 

720 

999 

$3.29 

-388 

-97 

-367 

-236 

-185 

-0.53 

2S3 

(p5 

332 

~87V- 

'W771 

O Extra 

Practice. 

Work  Sets  50  and  51. 
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Teaching  Page  212 

Pupil’s  Objective:  To  learn  how  to  subtract  in 
examples  when  both  a ten  and  a hundred  must  be 
borrowed. 

Pre-book  Lesson.  Write  on  the  board  an  ex- 
ample like  635-248  (but  use  the  vertical  algorism). 
Your  pupils  may  be  able  to  subtract  by  relying  on 
their  experience  with  carrying  tens  or  hundreds 
separately.  If  there  is  difficulty  at  any  point,  ask 
questions  to  help  children  identify  or  locate  the 
trouble  spot  and  try  to  have  them  suggest  what  is 
to  be  done. 

Book  Lesson 

Ex.  1-4:  Oral  work.  Help  all  children  discover 
the  generalization,  “Sometimes  you  borrow  both 
a ten  and  a hundred.” 

Rows  5-7:  Written  work.  As  more  capable  chil- 
dren proceed  with  the  written  work,  help  slower 
learners  with  examples  like  those  listed  below. 

Differentiations  and  Extensions 

1.  For  slower  learners: 

a.  Tell  the  missing  figures. 

571  620  734  453  826 


378  - 546  - 247  - 66  - 557 

1?3 


?74 


4?4 


??7 


?6? 


h.  Which  subtractions  are  wrong?  Why? 
353  527  423  840  932 

264  - 348  - 345  - 356  - 745 

189  189  78  594  187 


338 
- 289 
??9 


645 
- 246 
409 


-★Answers  Not  on  Reproduced  Page  212- 


Responses  for  Ex.  1,  3,  and  4 should  be  similar 
to  that  given  below  for  Ex.  2. 

2.  Ones:  8 cannot  be  sub- 
tracted from  5.  Borrow  1 ten 
from  the  2 tens  leaving  1 ten. 

Show  this  by  crossing  out  the  2 
in  ten’s  column  and  placing  a 
small  “1”  (for  1 ten)  above  it.  Write  “15”  in  one’s 
column  and  circle  it  to  show  that  it  means  “15 
ones.”  Subtract  8 ones  from  15  ones.  Write  “7” 
in  one’s  column  in  the  answer. 


Tens:  8 tens  cannot  be  subtracted  from  1 ten. 
Borrow  a hundred  from  the  7 hundreds  leaving 
6 hundreds.  Show  this  by  crossing  out  the  7 in 
hundred’s  column  and  placing  a small  “6”  (for 
6 hundreds)  above  it.  Add  the  10  tens  to  the  1 ten 
and  circle  the  11  to  show  that  it  means  “11  tens.” 
Subtract  8 tens  from  1 1 tens.  Write  “3”  in  ten’s 
column  in  the  answer. 

Hundreds:  Subtract  4 hundreds  from  6 hun- 
dreds. Write  “2”  in  hundred’s  column  in  the 
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2.  All  pupils  may  use  Extra  Practice  Sets  50 
and  51. 


Sets  50  and  51.  Borrowing  a ten  and  a hundred  in  S. 


a 

b 

c 

d 

e 

f 

1.  456 

$4.53 

958 

$5.21 

535 

792 

- 57 

- 2.04 

- 199 

- 0.62 

- 296 

- 275 

399 

$2.49 

759 

$4.59 

239 

517 

2.  $9.44 

762 

$8.37 

$6.22 

973 

757 

- 0.86 

- 177 

- 6.68 

- 3.43 

- 396 

- 389 

$8.58 

585 

$1.69 

$2.79 

577 

368 

3.  $7.56 

$9.81 

944 

783 

$4.32 

$8.26 

- 6.78 

- 8.53 

- 579 

- 295 

- 0.84 

- 7.59 

$0.78 

$1.28 

365 

488 

$3.48 

$0.67 

1.  583 

$3.43 

$4.72 

865 

$7.21 

865 

- 289 

- 1.68 

- 2.89 

- 279 

- 3.84 

- 498 

294 

$1.75 

$1.83 

586 

$3.37 

367 

2.  $6.45 

521 

762 

438 

$5.44 

$2.32 

- 2.77 

- 235 

- 668 

- 238 

- 2.55 

- 1.56 

$3.68 

286 

94 

'200 

$2.89 

$0.76 

Teaching  Page  213 

Pupil’s  Objective:  To  learn  what  to  do  when 
0 occurs  in  ten’s  place  in  the  minuend  and  1 ten 
must  be  borrowed. 

Pre-book  Lesson 

1.  Present  a problem  such  as: 

There  were  208  tickets  to  be  sold  for  a play.  After 
179  tickets  were  sold,  how  many  were  left? 

2.  Have  2 bundles  of  100  sticks  or  tickets  (each 
hundred  composed  of  10  bundles  of  ten),  and 


Borrowing  with  0 in  Ten's  Place 

[O] 

1.  John’s  book  has  306  pages.  He  has  read  158  of 
them.  How  many  more  pages  has  he  to  read? 

Box  A.  This  example  will  be  easy  if  you  think  of  306 
as  30  tens  and  6 ones.  Then  you  borrow  a ten  from 
30  tens.  Explain  the  work  in  box  X.'k 


A 2 9 @ 

B 2 9 @ 

C 7 9@ 

D 5 9 @ 

E 4 9 @ 

$5-0r/ 

-15  8 

-2  4 6 

-17  8 

-3  6 5 

-4.  5 9 

1 48 

5 9 

626 

2 3 8 

$0.  4 8 

2.  When  Joe  had  read  246  of  the  305  pages  in  his 
book,  how  many  more  pages  had  he  to  read? 

Tiff 

Box  B.  Can  you  subtract  the  ones  (6  from  5)?.  You 

30A£/?^ciyyu!C'S<ryvLb^ 

can  think  of  305  as  how  many  tens  ai^^i^s?^Then  you 
can  borrow  a ten  from  how  many  tens  ?^  Now  explain  the 
rest  of  the  work  in  box  B.  ★ 


3 to  5.  Explain  the  subtractions  in  boxes  C to  E.  ★ 


Copy  and  write  remainders. 

Check. 

[W1 

a 

b 

c 

d 

e 

f 

6.  906 

503 

701 

904 

$6.02 

$4.04 

»ri  pK 
00 

1 1 

-134 

-19 

-877 

21 

-5.88 

-0.65 

$3.39 

7.  705 

402 

501 

890 

$9.02 

$8.01 

-447 

258 

-225 

m 

-443 

58 

-45 

-0.73 

-2.92 

$5.  Of 

O Extra 

Practice. 

Work  Set  53. 

213™ 


8 single  ones  in  labeled  containers  or  a pocket 
chart.  On  the  board  write 

208 
- 179 
? 


★Answers  Not  on  Reproduced  Page  21^ 


For  Ex.  2-5,  responses  should  be  similar  to 
that  given  below  for  Ex.  1 . 

1.  Ones:  Think  of  306  as  30  tens  and  6 ones. 

8 cannot  be  subtracted  from  6.  Borrow  a ten  from 
30  tens,  leaving  29  tens.  Show  this  by  crossing  out 
the  30  and  writing  a “29”  above  it,  being  sure  the 

9 is  above  ten’s  column  and  the  2 is  above  hun- 
dred’s column.  Add  the  borrowed  ten  to  the  6 


ones  by  crossing  off  the  6 in  one’s  column  and 
writing  a circled  “16”  above  it  to  show  that  it 
means  “16  ones.”  8 ones  from  16  ones  = 8 ones. 
Write  “8”  in  one’s  column  in  the  answer. 

Tens:  5 tens  from  9 tens  = 4 tens.  Write  “4” 
in  ten’s  column  in  the  answer. 

Hundreds:  1 hundred  from  2 hundreds  = 1 
hundred.  Write  “1”  in  the  answer. 
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Children  will  see  that  a ten  cannot  be  borrowed 
from  0 in  ten’s  place.  It  may  be  mentioned  that 
a hundred  could  be  changed  to  10  tens.  Suggest 
that  the  quicker  way  is  to  think  of  all  the  tens  there 
are  (in  this  case  20  tens)  and  then  borrow  one  of 
them.  Record  with  figures  as  follows: 

/9  @ 

2-0-X 
- 1 7 9 
2 9 

3.  Ask  how  many  tens  result  if  the  following 
. numbers  are  changed  for  the  purpose  of  borrowing 

a ten.  Check  thinking  by  using  tickets. 

a.  207  (20  tens  and  7 ones=  19  tens  and  17  ones). 

b.  305  (30  tens  and  5 ones=  29  tens  and  15  ones). 

c.  106  (10  tens  and  6 ones=  9 tens  and  16  ones). 

4.  Have  children  subtract  a number,  such  as 
148,  from  numbers  with  0 in  ten’s  place,  but  be 
sure  that  it  is  necessary  to  borrow  a ten. 

Book  Lesson 

Ex.  1-5:  Oral  work.  The  examples  below  may 
be  given  to  slower  learners  before  they  proceed  with 
written  work. 

Rows  6 and  7:  Written  work. 

Differentiations  and  Extensions 

1 . For  slower  learners: 


a.  Tell  the  missing  figures. 


501 

605 

704 

403 

806 

308 

-378 

- 546 

- 247 

- 66 

- 557 

- 289 

1?3 

?9 

4?7 

??7 

?4? 

?9 

h.  Which  subtractions  are 

wrong? 

Why? 

303 

507 

403 

804 

902 

605 

-264 

- 348 

- 345 

- 356 

- 745 

- 246 

139 

169 

58 

558 

157 

469 

2.  All  pupils  who  need  further  help  may  work 

Extra  Practice  Set  53. 

Set  53.  Borrowing  with  0 in  ten's  place 

a 

b 

c 

d 

e 

f 

1.  502 

$9.05 

908 

$8.09 

$7.01 

904 

- 124 

- 7.69 

- 617 

- 2.83 

- 4.49 

- 246 

378 

$1.36 

291 

$5.26 

$2.52 

658 

2.  902 

905 

$8.07 

860 

$6.12 

809 

- 896 

- 557 

- 3.88 

- 645 

- 0.73 

- 537 

6 

348 

$4.19 

215 

$5.39 

272 

Betsy  Takes  a Trip 

Borrowing:  two  zeros  in  minuend  [O] 

1.  Betsy  took  a 300-mile  trip 
in  the  car  with  her  father.  They 
stopped  for  limch  after  they  had 
gone  188  miles.  How  many  miles 
did  they  still  have  to  go? 

Study  the  work  in  box  A. 
To  subtract  the  ones,  you  must 
borrow.  The  ten’s  figme  is  0, 
and  you  cannot  borrow  from  0. 
Think,  “In  300  there  are  30  tens.  I borrow  one  of 
the  30  tens,  leaving  29  tens,  or  2 himdreds  and  9 tens.” 

Explain  the  rest  of  the  work  in  box  A.  'k 


A 

2 9 @ 

MTPr 

B 

7 9 (JO) 

C 

6 9 (g) 

'xfjy 

D 

6 9 (g) 

E 

4 9 @ 

-188 

-468 

-356 

-8  9 

-2  6 8 

1 1 2 

332 

3 44 

6 1 1 

232 

2.  800  - 468  = P^Study  the  work  in  box  B.  Can  you 
subtract  the  ones?.  Why  are  the  80  tens  changed  to 
79  tens?^  Explain.^ 

3 to  5.  Explain  the  work  in  boxes  C,  D,  and  E.^ 

Which  subtractions  below  are  wrong,  and  why? 
a b c d e f g 

6.  700  $5.00  600  $9.00  400  500  $7.00 

-354  -4.36  -87  -3.52  -76  -359  -0.64 

346  -!Ht74  513  -$5:58-  324  450-  UM 

214 

★Answers  Not  on  Reproduced  Page  214- — 

For  Ex.  1,  2,  4,  and  5,  responses  should  be  sim- 
ilar to  that  given  below  for  Ex.  3,  box  C. 

3.  Change  the  70  tens  and  0 ones  to  69  tens  and 
10  ones,  circling  the  10  written  in  one’s  place. 

Ones:  6 from  10  is  4.  Write  “4”  in  one’s  col- 
umn in  the  answer. 

Tens:  5 tens  from  9 tens  = 4 tens.  Write  “4” 
in  ten’s  column  in  the  answer. 

Hundreds:  3 hundreds  from  6 hundreds  = 3 
hundreds.  Write  “3”  in  the  answer. 
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I 


Copy  and  subtract. 

Be  careful  with  O’s! 

[W] 

a 

b 

c 

d 

e 

f 

7. 

702 

608 

801 

300 

$7.00 

$9.00 

-417 

-39 

-748 

-159 

-2.26 

-0.83 

j 

53 

/d/ 

$d.7d 

$8.77 

8. 

600 

511 

517 

414 

$2.16 

$9.15 

-377 

-455 

-88 

-329 

-0.17 

-6.68 

223 

SG 

85 

$7.89 

$2.d7 

9. 

570 

203 

800 

114 

$5.47 

$6.80 

-169 

-169 

-342 

-38 

-2.78 

-4.79 

7-0! 

3d 

7G 

^2.09 

$2.07 

10. 

722 

400 

806 

943 

$4.80 

$5.21 

-478 

-174 

-118 

-236 

-0.65 

-4.37 

22C> 

707 

4d.lS 

$0.8d 

11. 

200 

712 

400 

510 

$2.00 

$4.32 

-125 

-395 

-287 

-386 

-1.25 

-2.17 

7S 

J/7 

113 

nd 

$0.15 

$2.75 

! 12. 

500 

300 

610 

700 

$4.20 

$8.10 

-384 

-275 

-587 

-239 

-2.98 

-3.75 

23 

dO! 

$7.2% 

$d.35 

j © Extra  Practice.  Work  Sets  55  and  56. 

Do  You  Know? 


Progress  Test  21  [WJ 

Copy,  and  work. 

1.  524 

2.  389 

3.  485 

4:  427 

5.  $8.30 

-386 

-54 

-37 

+ 194 

-2.57 

738 

335 

m 

(oH 

$5J3 

6.  742 

7.  238 

8.  940 

9.  628 

10.  $4.79 

-567 

+ 464 

-756 

+ 243 

-4.36 

7 75 

702 

7Sd 

877 

$0.d3 

11.  26  + 7 + 39  + 15  (f 7 12.  20(J  + 36^  + 180  + 

13.  17  + 18  + 29  + 34fS’  14.  430  + 80  + 80  + 240 

215 

Teaching  Pages  214  and  215 

Pupil’s  Objectives;  (a)  To  learn  how  to  sub- 
tract in  examples  when  there  are  two  zeros  in  the 
minuend;  (b)  to  practice  computation  in  mixed 
addition  and  subtraction  examples. 

Background.  The  method  taught  in  the  pre- 
ceding lesson  for  transforming  minuends  like  307 
is  equally  useful  with  minuends  in  the  even 
hundreds. 

Having  completed  all  types  of  addition  and  sub- 
' traction  examples  using  2-  and  3-place  numbers, 
the  children  are  better  able  to  apply  learnings  to 
their  own  needs.  They  vill  not  meet  any  examples 
within  the  limits  of  3-place  numbers  for  which 
they  have  not  had  necessary  preparation. 


Book  Lesson 

Ex.  1-6:  Oral  work. 

Rows  7-12:  Written  work.  You  may  wish  to 
review  the  types  of  minuends  that  may  occur  in 
subtraction  examples. 

a.  Zero  in  one’s  place  only  (350  — 48) 

b.  Zero  in  ten’s  place  only  (504  — 289) 

c.  Zero  in  one’s  and  ten’s  place  (800  — 213) 

d.  No  zero  (423  - 367) 

Ex.  1-14  (page  215,  bottom):  Written  work. 
Progress  Test  21.  You  may  ask  the  pupils  to  in- 
spect the  work  to  see  if  they  can  find 

a.  Addition  with  carrying  a ten  only. 

b.  Addition  with  carrying  a hundred  only. 

c.  Addition  with  carrying  a ten  and  a hundred. 

d.  Addition  with  carrying  two  or  more  tens. 

e.  Subtraction  with  no  borrowing. 

/.  Subtraction  with  borrowing  a ten  only. 

g.  Subtraction  with  borrowing  a ten  and  a 
hundred. 

Differentiations  and  Extensions.  According 
to  the  results  of  the  written  work,  assign  Extra 
Practice  Sets  55  and  56 


Sets  55  and  56.  Borrowing  with  1 or  2 zeros  in  the  minuend 


a 

b 

c 

d 

e 

f 

1.  800 

$7.06 

$3.00 

905 

$6.00 

$5.00 

- 197 

- 0.48 

- 0.78 

- 239 

- 0.63 

- 1.89 

603 

$6.58 

$2.22 

666 

$5.37 

$3.11 

2.  906 

700 

$4.00 

600 

$3.00 

$6.00 

- 667 

- 421 

- 0.85 

- 531 

- 2.54 

- 2.69 

239 

279 

$3.15 

69 

$0.46 

$3.31 

3.  $6.00 

404 

$8.00 

800 

700 

800 

- 3.32 

- 319 

- 3.57 

- 489 

- 648 

- 296 

$2.68 

85 

$4.43 

311 

52 

504 

1.  500 

$3.08 

$7.00 

805 

$3.00 

$8.07 

- 278 

- 1.59 

- 4.16 

- 428 

- 2.38 

- 2.98 

222 

$1.49 

$2.84 

377 

$0.62 

$5.09 

2.  900 

804 

$6.00 

400 

$5.05 

$9.00 

- 362 

- 577 

- 2.93 

- 345 

- 2.87 

- 7.24 

538 

227 

$3.07 

55 

$2.18 

$1.76 

3.  $6.00 

$4.06 

$3.00 

$7.00 

$8.00 

304 

- 3.33 

- 2.09 

- 1.50 

- 2.27 

- 4.66 

- 118 

$2.67 

$1.97 

$1.50 

$4.73 

$3.34 

186 
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Do  You  Understand? 

Test  of  Information  and  Meaning  5 

Copy  the  example  (A  or  B or  C)  in  which  you 

1.  carry  only  a hundred.B  2.  carry  two  times.C 


A 

B 

C 

D 

E 

F 

346 

427 

353 

734 

496 

652 

-4-250 

+ 182 

+ 348 

-184 

-465 

-279 

Copy  the  example  (D  or  E or  F)  in  which  you 

3.  borrow  only  a hundred.D  4.  do  not  borrow  at  all.E 

^.f:,22¥f38l 

5.  Write  an  example  in  which  you  carry  a himdred.^^ 

6.  In  400  - 125  do  you  borrow  from  4 hundreds 
or  from  40  tens  ? 

7.  Write  the  number  which  has 

a.  50  tens  and  6 ont%-ySO&  b.  7 hundreds  and  5 ontsJOS 

Copy  and  write  the  missing  word  or  number, 

8.  24  hours  = 11.  1 yard  = 3^^ 

9.  1 dozen  = Jl.  12.  1 hour  = minutes 

10.  1 pound  = 16  13.  1 foot  = Jl.  inches 

Write  in  figures. 

14.  one  sixths  15.  one  tenth/^  16.  one  fifthj 
Write  the  time  shown  on  each  of  these  clocks: 


VI.  (o'.  15  18.//:  4^^  \^.8:30  1^.5 :00 


Can  You  Solve  Problems? 

Problem  Test  5 

Write  your  work. 

1.  Our  postman  works  at  the 
office  85  minutes  each  morning 
and  75  minutes  in  the  afternoon. 

How  long  is  that  each  day?/<^/J 

2.  Many  times  he  has  to  carry 
50  pounds  of  mail.  When  he  has 
35  pounds,  he  has  how  many 
pounds  less  than  50  pounds  P/^" 

3.  He  carried  455  letters  one 
morning  and  368  letters  in  the  afternoon.  How  many 
letters  did  he  carry  that  dayP^’^i 

4.  Of  the  455  letters  in  the  morning  mail,  269  had  3<t 
stamps.  How  many  of  that  morning’s  letters  had  other 
stamps  P/^(^ 

5.  On  three  streets,  the  postman  left  29,  37,  and  26 
letters.  How  many  letters  was  that  in  all P ^2 

6.  Last  week  he  carried  246  papers.  This  week  he 
carried  322  papers.  How  many  more  papers  did  he  carry 
this  week  than  last  weekP  7i^ 

7.  The  postman  left  the  post  office  with  515  letters. 
By  3 o’clock,  he  had  only  78  letters.  How  many  letters 
had  he  then  left  along  the  waypyj/ 

8.  In  November,  the  postman  worked  168  hours.  In 
December  he  worked  176  hours.  How  many  more  hours 
did  he  work  in  December  than  in  November  P<f 
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notes  Teaching  Pages  216,  217,  218,  and  219 

Pupil’s  Objective:  To  evaluate  learning  of  the 
chapter  content. 

New  Words:  page  217,  office,  afternoon 

Book  Lesson.  Administer  the  four  tests  in  the 
customary  way,  and  assign  the  written  practice  on 
page  219  as  usual.  An  alternate  computation  test 
for  the  chapter  is  on  page  326  of  this  Manual. 

Dififerentiations  and  Extensions.  Use  the  table 
on  the  next  page  to  find  per  cents  for  the  individual 
test  record  cards. 
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Do  You  Make  Mistakes? 

Diagnostic  Test  5 

Write  answers  on  folded  paper. 


a 

b 

c 

d 

Study 

Practice 

1. 

400 

363 

287 

$5.34 

Pages 

Sets 

+ 300 

+ 426 

+ 306 

+ 0.29 

100 

1E9 

593 

196-197 

42 

2. 

74 

86 

375 

$6.50 

+ 55 

+ 90 

+284 

+ 0.87 

200 

43 

m 

n(c 

059 

^1.31 

3. 

427 

388 

517 

$0.89 

+269 

+ 99 

+ 286 

+ 2.24 

204 

44,45 

¥81 

803 

$3J3 

4. 

700 

629 

542 

$2.95 

-500 

-427 

-238 

-1.67 

208-209 

46,  47 

200 

20% 

30  ¥ 

¥1.28 

5. 

448 

759 

618 

$1.36 

-174 

-182 

-486 

-0.96 

210 

48,49 

110- 

511 

132 

^O.¥0 

6. 

550 

365 

500 

$3.06 

50,  51, 

-289 

-297 

-95 

-1.59 

212-214 

53,  55, 

2il 

(p8 

¥05 

¥l.¥l 

56 

7. 

23 

16 

28 

Si 

24 

32 

16 

27i 

39,  40, 
41 

30 

21 

42 

46i 

185-186 

+ 18 

+8 

+ 9 

+ 15i 

77 

95 

9(p^ 
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To  Keep  in  Practice 

A.andS.  [W] 

Copy  and  work  Ex.  1 to  19.  Watch  the  signs! 


1.  508 

2.  724 

3.  649 

4.  837 

5.  $2.56 

+ 417 

+ 148 

+236 

+ 149 

+ 7.25 

925 

812 

885 

980 

¥9.8/ 

6.  365 

7.  219 

8.  476 

9.  553 

10.  $4.72 

+435 

+ 481 

+337 

+ 188 

+4.59 

800 

100 

8/3 

7¥/ 

¥9.3! 

11.  420 

12.  605 

13.  842 

14.  700 

15.  $5.63 

-215 

-297 

-328 

-367 

-2.85 

205 

308 

S/¥ 

333 

¥2.18 

16.  25+  15+  36  7(^ 

17.  $0.16+  $0.40+  $0 

.17+ 

How  Well  Can  You  Figure? 

Computation  Test  5 

Copy  and  find  the  answers.  Check  your  work. 


1, 

. 246 

2.  956  3. 

, 98 

4 

. 438 

5.  $3.00 

+273 

-347 

+ 187 

-379 

-0.74 

5/¥ 

609 

285 

59 

¥2.26 

6. 

, 325 

7.  708  8. 

, 548 

9 

. 864 

10.  $7.50 

+474 

-389 

-67 

-305 

-3.40 

199 

3/9 

¥8/ 

S59 

¥¥./0 

11. 

, 787 

12.  808  13. 

, 479 

14 

. 247 

15.  $1.05 

-516 

+ 32 

-390 

+ 356 

-0.97 

21/ 

8¥0 

89 

603 

¥0.08 

Copy  in 

columns  and  add. 

16. 

21,9,5 

,S¥3 

21. 

160,  120, 

180,  140^^^ 

17. 

8,6,29 

,2170 

22. 

24,0,4,; 

38^^ 

18. 

23,20, 

21,2589 

23. 

42, 5, 34 

,188 

19. 

18,17, 

46,8^^ 

24. 

$0.04,  $0.23,  $0.06¥0.33 

20. 

24(f,9^, 

, 170, 280  189 

25. 

$0.10,  $0.09,  $0.49#^i^<f 
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TABLE  OF  PER  CENTS  FOR  CHAPTER  5 SCORES 


Score 

Per  Cents  for 
x Problem  Test 

Score 

Per  Cents  for 
Computation  Test 

Score 

Per  Cents  for 
Computation  Test 

Score 

Per  Cents  for 
Computation  Test 

Score 

Per  Cents  for 
Computation  Test 

11® 

13 

' V 

4 

32 

14 

56,. 

20 

80 

2 

25 

8 

36 

15 

21 

84 

3 

38 

3 

12 

10 

40 

16  : 

■ M ' 

22 

88 

4 

50 

4 

16 

11 

44 

17 

23 

92 

5 

63 

5 

20 

12 

48 

18 

'+72:  ■' 

24 

96 

6 

lb 

6 

24 

13 

52 

19 

25 

100 

fSlIKi 

88 

7 

28 

8 

100 

i W 
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Teaching  Chapter  6 of  Grade  3 

Introduction 


1.  Learning  Outcomes  in  Chapter  6 

Chapter  6 of  the  pupil’s  book  is  organized  to 
lead  to  the  following  major  outcomes: 

1.  Knowledge  of  the  M.  facts  for  2’s,  for  2,  for 
3’s,  for  3,  and  for  I’s 

2.  Ability  to  add  columns  of  numbers:  (a)  with 
five  addends  of  1-,  2-,  and  mixed  1-  and  2-place 
numbers ; (b)  with  three  or  four  addends  of  3-place 
numbers 

3.  Increased  understanding  of  unit  fractions 
to  tV 

4.  Ability  to  multiply  2-place  numbers  without 
carrying  and  with  multipliers  of  2 and  3 

5.  Understanding  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

6.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

11.  The  Nature  of  the  Major  Outcomes 

Discussion  in  this  section  is  limited  to  major 
outcomes  1,  3,  4,  and  5.  All  that  needs  to  be  said 
about  outcome  2 (column  addition)  is  best  said  in 
connection  with  suggestions  for  teaching  the 
lessons  relating  to  these  outcomes’  Outcome  6 
(desirable  emotionalized  responses)  remains,  as 
always,  a strong  claimant  for  your  attention. 

Knowledge  of  the  M.  Facts  for  2*8,  for  2,  for 
3’s,  for  3,  and  for  I’s 

The  task  of  teaching  M.  facts  is  more  compli- 
cated than  it  may  appear  to  be  on  the  surface,  for 
here,  as  in  the  case  of  learning  the  A.  and  S.  facts, 
the  goal  is  intelligent  mastery,  and  not  mere  facility 
in  supplying  products.  Having  reviewed  and 
taught  the  A.  and  S.  facts  meaningfully,  you  are 
prepared  for  this  statement,  but  it  needs  to  be 
explored  a bit  further. 

1.  Organization  of  the  M.  facts.  In  2 

the  M.  fact,  4 X 2 = 8,  written  also  ver- 
tically  as  in  the  box  at  the  right,  the  4 is  — ^ 

the  multiplier.  It  tells  hov/  many  equal 
groups  are  being  combined.  The  2 is 
the  multiplicand  and  tells  the  size  of  the  equal 


groups,  or  how  many  in  each  group.  This  re- 
lationship between  the  terms  is  made  clear  if  we 
read  the  fact  as,  “four  2’s  are  8.” 

The  reverse  fact  for  4x2=8  is,  of  course, 
2X4  = 8.  It  is  sometimes  said  that  the  two  facts 
are  the  same,  and  they  are,  in  the  sense  that  both 
have  the  same  product,  but  not  otherwise.  The  re- 
verse fact,  2 X 4 = 8,  is  read,  “two  4’s  are  8,”  and 
not  “four  2’s  are  8.”  In  the  reverse  fact  we  deal 
with  groups  of  4 (two  of  them),  and  not  with 
groups  of  2.  The  difference  is  at  once  apparent  if 
one  sets  up  the  two  facts  with  objects  or  with 
semi-concrete  pictures,  as  below. 


2X4  = 8 


Following  a series  of  developmental  lessons  on 
the  idea  of  multiplication  as  a process,  pupils  will 
learn  the  facts  for  2’s  (1  X 2,  2x2,  3x2, 

4x2,  etc.)  before  they  learn  the  facts  for  2 
(2X1,  2X2,  2X3,  2X4,  etc.).  Like- 

wise, later  they  will  learn  the  facts  for  3’s  before 
learning  the  facts  for  3.  The  reason  for  this  se- 
quence is  that  it  is  easier  for  children  to  deal  con- 
cretely with  constantly  equal  groups,  as  in  the 
facts  for  2’s,  rather  than  with  first  a group  of  2, 
then  one  of  3,  of  4,  of  5,  and  so  on,  as  in  the  facts 
for  2. 

2.  The  symbol  X.  It  is  traditional  to  read  the 
fact,  4 X 2 = 8,  in  this  way,  “four  times  2 is  8,” 
the  symbol  X being  given  the  meaning  “times.” 
You  will  have  observed  that  in  Arithmetic  We  Need 
the  same  fact  is  read,  “four  2’s  are  8.”  The  word 
“times”  does  not  “carry  the  meaning”  any  too 
well,  and  it  can  be  made  to  do  so  only  by  a rather 
awkward  rationalization — we  take  (or  use,  or  add) 
2 four  times,  and  so  we  say  “four  times  2 is  8.” 
On  the  other  hand,  particularly  when  (as  here) 
the  facts  are  discovered  by  manipulating  equal 
groups,  the  expression  “four  2’s  are  8,”  does  carry 
the  meaning.  It  is  an  accurate  description  and 


4X2  = 8 
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report  of  what  has  been  discovered.  Later  on, 
when  children  understand  the  meaning  of  multipli- 
cation, it  is  soon  enough  to  teach  “times”  for  X. 
Even  then,  it  is  best  to  restrict  this  usage  to  compu- 
tation, retaining  the  original  phrase  for  the  facts. 
There  is  no  reason  to  change  the  expression  as 
used  for  the  facts,  but  there  is  reason  to  do  so  in 
the  case  of  examples  which  must  be  computed. 
It  is  easier  to  say  for  23  X 489,  “twenty-three 
times  489”  than  it  is  to  say  “twenty-three  489’s.” 

3.  The  meaning  of  multiplication.  Multiplication 
is  more  than  what  is  done  with  numbers  when  the 
symbol  X or  the  words  “multiply”  or  “product” 
appear,  which  is  about  all  some  children  could 
give  by  way  of  a definition  or  explanation  of  the 
process.  Multiplication  is  really  a short  way  of 
adding.  It  is  used,  like  addition,  to  find  the  total, 
but  multiplication  cannot  be  substituted  for  addi- 
tion in  all  instances  when  a total  is  wanted.  Multi- 
plication, instead  of  addition,  is  permitted  in 
Ex.  a but  not  in  Ex.  in  Ex.  c,  but  not  in  Ex.  d. 
In  a word,  multiplication  is  used  to  find  totals 

a.  2-l-2-(-2=?  c.  4 d.  5 

&.2-t-7+3  = ? 4 9 

+ 4 + 1 


only  when  several  equal  groups  or  numbers  are 
combined.  Multiplication  therefore  is  to  be 
viewed  as  a special  case  of  addition. 

The  first  step  in  teaching  M.  facts  is  to  teach 
the  meaning  of  multiplication,  almost  without  re- 
gard for  the  facts  as  such.  This  is  precisely  what 
is  done  in  the  first  six  pages  of  the  chapter.  (The 
facts  for  2’s  are  not  introduced  until  page  226.) 
The  purpose  of  the  activities  on  these  pages  is  to 
help  children  discover  what  multiplication  is  and 
does,  when  it  is  used,  how  answers  are  found,  how 
the  record  of  what  is  discovered  is  written,  and 
how  to  determine  that  multiplication  is  the  process 
to  be  used  when  such  problems  and  examples  are 
encountered.^  In  none  of  these  experiences  is  em- 
phasis put  upon  learning  such  revealed  relation- 
ships as  “three  2’s  are  6.”  This  emphasis  is  de- 
ferred until  the  table  of  M.  facts  for  2’s  is  taught. 

4.  Tables  of  M.  facts.  In  recent  years  the  prac- 
tice of  teaching  tables  of  M.  facts  has  been  criti- 
cized. Learning  tables,  it  has  been  pointed  out. 


leads  to  the  “table  error”  in  multiplication  compu- 
tation. That  is  to  say,  instead  of  recalling  products 
for  multiplication  combinations  at  once,  children 
recite  a table  until  they  come  to  the  needed  fact. 

This  criticism  is  best  directed,  not  at  tables,  but 
at  what  is  done  with  tables  in  the  program  of  in- 
struction. When  children  memorize  M.  facts  with- 
out understanding,  and  when  they  are  given  tables 
of  M.  facts  at  the  very  outset,  it  is  small  wonder 
that  the  “table  error”  results.  But  when  multipli- 
cation tables  are  developed  (and  not  given),  when 
they  come  late  in  learning  as  a way  of  organizing 
facts  and  of  gaining  new  insights,  and  when, 
throughout  the  course  of  learning,  attention  is 
given  to  understanding  and  relationships — under 
these  conditions,  multiplication  tables  not  only  are 
justified,  they  are  needed. 

In  Chapter  6 pupils  will  learn  nine  facts  each  in 
the  multiplication  tables  for  2’s  and  for  2 (except 
that  2x2  occurs  in  both),  and  nine  facts  each  in 
the  tables  for  3’s  and  for  3*  (again,  except  for  3 X 3). 
The  M.  facts  for  I’s  and  for  1 are  not  assembled 
in  table  form,  although  all  but  1 X 1 appear  sepa- 
rately in  later  tables.  The  M.  facts  with  0 are  postr 
poned,  until  they  are  needed  in  computation. 

5.  Progression  toward  mastery.  So  far  as  materials 
are  concerned,  the  sequence  is  a familiar  one:  real 
or  natural  objects,  representative  objects,  pictured 
groups  (natural  and  semi-concrete  objects),  and  fi- 
nally abstract  numbers  alone.  Learning  activities 
occur  substantially  in  the  following  order:  manipu- 
lation of  natural  and  representative  objects,  inter- 
pretation and  making  of  pictures  and  drawings  to 
represent  relationships,  then  thinking  relationships 
with  abstract  numbers. 

It  is  suggested  that  you  defer  practice  for 
mastery  until  your  pupils  have  acquired  sensible 
ways  of  thinking  the  relationship  known  as  multi- 
plication and  have  ways  of  finding  answers  for 
simple  multiplication  examples.  When  you  finally 
institute  practice,  motivate  it  well  and  provide 
variation  through  using  flashcards,  games,  and  so 
on.  Limit  practice  with  the  class  as  a whole  to 
three  or  four  minutes  at  a time,  lest  they  lose  interest. 

*In  the  tables  of  facts  for  2’s  and  for  2,  the  pupil  meets 
3x2  and  2x3.  In  the  table  for  3’s,  the  pupil  again  en- 
counters 2x3,  and  3 X 2 is  in  the  table  for  3.  As  a con- 
sequence, he  really  meets  only  1 5 new  facts  in  the  tables  for 
3’s  and  for  3. 
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Discard  class  practice  as  soon  as  you  reasonably 
can,  and  encourage  small  group  and  individual 
practice  on  each  pupil’s  own  particular  “hard” 
facts.  It  is  always  well  to  remember  that  practice 
is  essentially  an  individual  rather  than  a class  con- 
cern. 

Increased  Understanding  of  Unit  Fractions 

In  Chapter  6 only  two  new  ideas  are  presented 
to  extend  the  scope  of  the  basic  fraction  under- 
standings your  children  already  possess.  By  using 
pictures,  and  participating  in  meaningful  activities, 
pupils  discover  that  the  number  below  the  line  in 
a fraction  tells  the  number  of  equal  parts  in  the 
whole,  and  that  the  size  of  a fractional  piece  is  de- 
! termined  by  the  size  of  the  whole  (i.e.,  not  all 

i halves,  thirds,  and  so  on  are  the  same  size,  only 

those  from  wholes  of  the  same  size  are  equal). 

Ability  to  Multiply  2-place  Numbers  without 
Carrying  and  with  Multipliers  of  2 and  3 

Multiplication  examples  are  limited  in  Chapter  6 
i to  the  types  in  the  box  below.  There  is  no  adding 
of  carried  figures,  and  multipliers 
' are  restricted  to  the  numbers  2 
and  3.  (To  use  larger  multipliers, 
except  in  examples  like  4X  22 
[ and  6X11,  very  quickly  leads  to 

carrying.)  Simple  as  are  these  computations, 

] there  is  much  to  learn  (and  to  teach)  if  com- 
putation is  to  be  done  with  understanding. 

Your  pupils  will  have  to  see  that  tens  can  be 
multiplied  as  if  they  were  ones.  They  will  have  to 
j learn  the  use  of  the  algorism  when  the  multiplicand 
! is  a 2-place  number.  They  must  see  the  rationale 
of  the  new  skill — that  what  is  done  makes  sense 
and  really  is  little  more  than  an  application  of 
much  that  is  already  familiar.  They  must  know 
how  and  where  to  write  figures  in  products,  and 
why  they  are  writen  where  they  are. 

Your  pupils  will  come  to  these  lessons  with 
adequate  background  to  learn  what  is  to  be  taught. 
Perhaps  the  chief  element  of  their  readiness  is  their 


knowledge  of  numbers  and  of  place  value.  The 
first  step  in  teaching  the  multiplication  of  2-place 
numbers  is  taken  with  10  as  the  multiplicand,  as 
in  Ex.  a and  b.  At  the  start  answers  for  these 
examples  are  found  by  adding  (2  X 10  is  the  same 
as  10+  10)  and  by  counting  lO’s. 

a.  10  h.  10  c.  30  d.  20 
X2  X4  X3  X4 

The  next  step  is  with  multiplicands  in  the  even 
decades,  as  in  Ex.  c and  d.  From  these  the  gen- 
eralization is  derived  that  “We  multiply  tens  like 
ones.” 

e.  32  /.  72 

X 3 X 2 

Next  come  multiplicands  like  those  in  Ex.  e 
and  /.  The  solution  of  Ex.  e is  first  made  through 
addition  (32  + 32  + 32).  The  next  approach  is  by 
transforming  32  into  3 tens  and  2 ones  and  multi- 
plying the  two  parts  by  3 (3  X 3 tens ; 3x2  ones), 
and  adding  their  two  products  (90  + 6 = 96). 
Finally,  a “quick  way”  of  multiplying  is  devel- 
oped. (For  Ex.  e,  it  becomes:  Three  2’s  are  6; 
write  “6”  in  one’s  place  in  the  product;  three  3’s 
are  9;  write  “9”  in  ten’s  place  in  the  product.) 

Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 

1.  Concepts  and  essential  technical  terms  and 
symbols: 

multiply  multiplication  (M.)  “times”  (meaning 
product  X (M.  sign)  multiplication) 

2.  Important  relationships  and  generalizations. 
These  appear  in  heavy  type  on  the  following  pages 
in  the  pupil’s  book:  224,  226,  229,  230,  242,  244, 
245,  246,  250. 

3.  Skills  beyond  those  already  listed: 

a.  Making  change  with  amounts  to  $1.00 

b.  Knowing  a variety  of  ways  to  write  and  read 
multiplication  facts  and  examples 
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Jack's  Toy  Soldiers 

I nlroduction  lo  muUiplicalion  [O] 

1.  In  the  large  picture,  how  many  groups  of  soldiers 
are  there  ?V  Are  they  groups  of  like-things?^Are  the 
groups  equal  ?^^ow  many  soldiers  are  in  each  group  ?J 

2.  To  find  how  many  soldiers  there  are  in  all, 

You  can  covmt  by  3’s,  3,  6,  9,  17- 

Ox,  you  can  add  3’s.  3+3+3+3  = 17 
How  many  3’s  do  you  count  or  add  Why 
How  many  are  four  3’s  ?/2  Four  3’s  are  -12.. 

3.  Are  the  horses  groups  of  like-things?^^here  are 
-J-  equal  groups  with  -U-.  horses  in  each  group.  How 
many  horses  are  there? 

Count  by  4’s.  4,  8,  17 

Add  4’s  instead  of  counting  them.  4 + 4 + 4 = /2 
How  many  are  three  4’s?/zThree  4’s  are  -12. 

4.  Tom’s  big  guns  are  in  -U--  equal  groups,  with  _Z. 
in  each  group.  How  many  guns  are  there? 

Covmt  by  2’s.  2,  4,  6,  8 

Add  2’s  instead  of  counting  them.  2+2+2+2  = j’ 

How  many  are  four  8 Four  2’s  are  -8-. 

5.  How  many  horses  are  in  two  groups? 

4 + 4 = Two  4’s  are  -8-. 

6.  How  many  soldiers  are  there  in  three  groups? 

3 + 3 + 3 = '?  Three  3’s  are 

7.  How  many  gims  are  there  in  two  groups? 

2 + 2 = y Two  2’s  are  -fk. 
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Teaching  Pages  220,  221,  and  222 

Pupil’s  Objectives:  (a)  To  see  equal  groups  of 
like-things ; (6)  to  notice  the  number  in  each  group 
and  the  number  of  groups;  (c)  to  learn  a new 
way  of  stating  examples  (e.g.,  four  3’s  are  12). 

Background.  The  activities  in  these  lessons 
require  attention  to  series  of  equal  groups — four 
3’s,  three  4’s,  four  2’s,  and  so  on.  The  equal  groups 
are  shown  in  the  picture  on  page  220  in  the  pupil’s 
book,  where  they  can  be  dealt  with  as  groups  (as 
intended  in  the  exercises),  or  even  as  aggregates 


221 

of  ones  (thus  making  enumeration  by  I’s  available). 
Concentrate  on  the  use  of  equal  groups  and  dis- 
courage counting  by  I’s  at  this  time. 

Page  222  calls  for  the  identification  of  particular 
combinations  of  groups  and  eventually  the  thinking 
of  each  such  combination  in  terms  of  multiplica- 
tion. The  work  in  Ex.  5,  6,  and  7 on  text  page  222 
will  show  whether  your  pupils  have  grasped  the  re- 
lationship between  addition  and  multiplication. 
Notice  that  the  terms  “multiply”  and  “multiplica- 
tion” are  deferred,  as  is  the  organization  of  facts 
into  tables,  until  they  can  be  fully  comprehended. 
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Planting  Bulbs  in  Equal  Croups 

Introduction  to  multiplication  [O] 

1.  Jean  planted  2 bulbs  in  each  of  3 dishes.  Use  the 
picture  of  Jean’s  bulbs  to  find  how  many  she  planted. 
Count  the  bulbs  by  2’s.  2,  C 
Add  2’s.  2 + 2 + 2 = 6 
Three  2’s  = ^ 


Jean’s  Bulbs  Kay’s  Bulbs 


2.  Kay  planted  3 bulbs  in  each  of  4 dishes.  How  many 
equal  groups  did  she  plant  How  many  were  in  each 
of  the  equal  groups  ?J 

3.  How  many  bulbs  did  Kay  plant  in  all?  Think, 
“3  + 3 + 3 + 3 = /2”  Now  think  the  example  this  way: 
“four  3’s  = /Z”  To  find  the  answer,  add  or  count  3’s. 

4.  How  many  bulbs  will  there  be  if  Kay  plants 


a.  4 bulbs  in  each  of  2 dishes? 

b.  4 bulbs  in  each  of  3 dishes? 

=/2 

c.  3 bulbs  in  each  of  3 dishes? 
3f3i-3  = 9;  jJiA£ey3ld  = 9 


5.  Write  Ex.  a to  c above  in  two  ways.  For  Ex.  a, 
write  “4  + 4 = 8”  and  “two  4’s  = 8.” 
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Teacher’s  Preparation.  Consider  objects  in 
the  classroom  that  are,  or  may  be,  arranged  in 
groups  of  2 or  3 like-things,  or  in  2 or  3 equal 
groups.  These  may  include  chairs,  collections,  bul- 
letin-board arrangements,  objects  from  the  number 
corner,  calculating  blocks,  desks,  the  children 
themselves,  and  the  like. 

Pre-book  Lesson 

1.  Have  10  or  fewer  children  stand  as  partners. 
Encourage  others  to  tell  how  many  there  are  in  all 
by  counting  (2,  4,  6,  etc.)  and  by  adding  (2+2+2, 
etc.).  If  counting  by  I’s  is  suggested,  show  advan- 
tage of  other  methods.  Vary  arrangements  to  show 
two  groups  of  3 children  each,  two  groups  of  4 chil- 
dren each,  three  groups  of  3 children  each,  etc. 


2.  Indicate  objects  that  have  been  selected  and 
have  children  find  totals  by  counting  and  adding. 

3.  Have  pupils  use  their  rulers,  or  draw  a num- 
ber line  on  the  board  which  may  be  used  as  an  aid 
in  discovering  various  easy  M.  facts.  To  find 
three  5’s,  pupils  should  count  by  5’s,  marking  off 
the  three  equal  groups  on  the  number  line  as 
shown  belcw. 


15 

10  20 


O O O O 0^0  O O O 0, 

p Q O O OjO  O O O O 

‘ 

one  5 two  5’s  three  5’s 


4.  Encourage  pupils  to  summarize  what  they 
have  been  doing  (i.e.,  finding  the  total  of  equal 
groups  of  like-things). 

Book  Lesson  (pages  220  and  221).  Oral  work. 
It  is  suggested  that  records  be  made  on  the  board 
similar  to  the  one  given  below  for  Ex.  2 on  page  221. 

3,  6,  9,  12. 

3 + 3 + 3 + 3 = 12. 

Four  3’s  are  12. 

Book  Lesson  (page  222) 

Ex.  1-4:  Oral  work. 

Ex.  5:  Written  work.  Slower  learners,  who 
appear  to  have  difficulty  with  written  work,  may 
sketch  hats  or  balls  in  4 groups  of  3 each. 

Differentiations  and  Extensions 

1.  Lead  children  to  suggest  small  groups  of  2, 
3,  or  4 objects  that  might  be  combined.  Slower 
learners  may  draw  representations  on  the  board 
with  dots,  while  more  capable  children  show  ways 
of  adding  groups  and  stating  facts. 

2.  Duplicate  or  put  on  the  board  an  exercise 
such  as  the  following  for  all  children: 

Draw  a ring  around  examples  that  show  equal 
groups. 

2+2+2  3+5+4  4+4+1 

3,  6,  9,  12  2,  5,  1,  9 4,  8 

four  and  three  and  three  three  4’s 

During  discussion  of  correct  answers  for  the 
work  above,  have  children  tell  the  number  in  each 
group  and  the  number  of  groups. 
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Teaching  Pages  223  and  224 

Pupil’s  Objectives:  (a)  To  discover  the  rela- 
tionship that  exists  between  addition  and  the  new 
way  of  stating  the  number  of  equal  groups  (three 
2’s  are  6) ; (6)  to  find  totals  of  equal  groups ; (c)  to 
learn  the  terms  “multiply”  and  “product.” 

Background.  Each  row  in  the  chart  on  page  223 
calls  for  three  methods  of  discovering  a total — a 
picture  of  semi-concrete  groups,  an  addition  exam- 
ple, and  a multiplication  example.  The  side-by- 
side  arrangement  in  the  rows  stresses  the  equiva- 
lence of  meaning. 

As  well  as  introducing  new  terms  and  stating  a 
generalization,  page  224  presents  the  relationship 
of  multiplication  to  column  addition.  Previously, 
only  the  horizontal  form  of  addition  has  appeared. 

Book  Lesson  (page  223) 

Ex.  1-3:  Oral  work.  Slower  learners  may  need 
small-group  help  with  the  chart.  As  each  individ- 
ual shows  evidence  of  understanding  and  of  knowl- 
edge of  procedure,  allow  him  to  work  independently. 

Ex.  4-17:  Written  work.  Reliance  on  dot  pic- 
tures to  find  products  is  perfectly  satisfactory,  as 
mastery  of  the  M.  facts  is  not  expected  at  this  time. 

New  Words:  page  224,  multiplying , product 

Book  Lesson  (page  224) 

Ex.  1 and  2:  Oral  work. 

Ex.  3-17:  Written  work.  Correct  Ex.  3-8 
with  slower  learners  before  allowing  them  to  start 
Ex.  9-17. 

Differentiations  and  Extensions 

1 . If  possible,  correlate  your  art  and  arithmetic. 
Have  each  pupil  draw  and  color  two  or  three  chil- 
dren playing.  From  this  work  many  groups  may 
result,  illustrating  indoor  games,  outdoor  games, 
active  games,  quiet  games,  games  with  large  toys, 
games  with  small  toys.  Cut-outs  may  also  be  ar- 
ranged in  groups  on  a flannel  board  and  used  later 
when  M.  facts  are  presented  for  mastery. 

2.  Refer  to  “Teaching  Page  16”  of  this  Manual 
where  you  will  find  many  suggestions  for  counting 
by  2’s,  3’s,  etc.,  many  of  which  may  be  adapted 
for  developing  understanding  in  multiplication. 


Ways  to  Find  How  Many  in  All 

The  meaning  of  multiplication  [O] 

Each  box  in  row  1 shows  three  5’s.  Explain. 

In  row  2,  tell  what  belongs  in  boxes  B and  C. 

In  row  3,  tell  what  belongs  in  boxes  A and  B. 


A 

B 

C 

1. 

• mm 
•••  •••  mmm 

• • • 

5+  5+  5 

three  5’s  = 15 

2. 

• mm 

3+3 -ha 

+fi+£e'3ld 

3. 

• • • • 

• mmm 

2+2+2+Z 

fotir  2’s  = 8 

4. 

• • 

• • 

2+  2 

M<M+2l6  = + 

5. 

+ + +++ 

jtfiA£e/^ld  =/2 

6. 

• • 

• m • • 

3 + 3 

two  3’s  = 6 

7. 

• •mm 

3+  3+  3+  3 

8. 

• • 

•••  ••• 

• • 

5+S 

Ju^Sld  =/0 

9. 

• • • 

• • • 

2fl+% 

three  2’s  = 6 

10. 

• • • • • • 

• • • • • • 

6+  6 

(a^yd  =12 

11. 

• • • • 

• • • • 

++4 

IW] 


Copy  and  finish  rows  4 to  1 1 above. 

Copy  Ex.  12  to  17  and  write  the  totals.  (Make  dot 
pictures  to  help  you  if  you  need  to.)  — 

12.  two  4’s  f 14.  two  5’s  /d  16.  two  3’s 

13.  four  3’s  /2  15.  three  4’s  /2  17.  three  5’s  IS 
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Teaching  Page  225 

Pupil’s  Objective:  To  find  totals  of  equal 
groups  in  four  ways. 

Book  Lesson 

Top  of  page:  Oral  work. 

Ex.  1-6:  Written  work.  Each  problem  is  to  be 
solved  first  by  using  dot  pictures,  then  by  counting 
in  units  larger  than  1,  then  by  adding  equal  num- 
bers, and  then  by  expressing  the  example  in  multi- 
plication form. 

Bottom  of  page:  Oral  work.  After  the  written 
work  is  completed,  have  an  oral  lesson.  Have  the 
four  ways  of  writing  the  work  for  each  problem 
put  on  the  board,  and  then  discuss  these  ways 


228 


What  Is  Multiplying? 

Meaning  (0| 

1.  What  is  the  sum  of  the  four  2’s  in  box  A? 

Can  you  find  how  many  in  box  A if 
you  write  the  example  this  way: 
four  2’s  = S 

2.  The  sum  in  box  B is  /?•-,  You 
add-^^^  4’s,  so  you  may  write, 
three  4’s 

We  may  find  the  answer  in  box  B by  adding  4+4+4. 
But  it  is  easier  to  know  at  once  that  three  4’s  = 12. 
This  is  multiplying.  When  we  multiply  we  find  how 
many  in  all.  We  call  the  answer  the  product. 


iwj 


Copy  and  add. 

Then  write  the  example  which  shows 

multiplying.  Ex.  3 is  written. 

“three  2’s  = 

■■  6.” 

3.  2 4.  3 

5.  3 

6.  4 7. 

2 

8.  3 

2 3 

3 

+ 4 

2 

3 

+ 2 3 

3 

2 

+ 3 

3 

2 

-7T 

+ 3 

+ 2 

75- 

T^r 

Ex.  9 to  17  are  examples  for  multiplying.  Write  them 
as  addition  examples  and  add  as  in  boxes  A and  B. 

9.  two  2’s^  12.  five  4’s  2’/?  15.  two  4’s(f 

10.  three  2’s6  13.  two  3’s^  16.  five  3’s/-^ 

11.  four  3’s/2  14.  five  2’s/<2  17.  four  4’s  Ko 

To  find  how  many  in  all,  multiply  instead  of 
adding  when  groups  or  numbers  are  equal. 

The  answer  is  the  product. 
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Our  Candy  Sale 

Finding  totals  four  ways  [O] 

Jean  sold  3 bags  of  candy  with  6 pieces  in  each  bag. 
How  many  pieces  did  she  sell? 

The  box  shows  four  ways  to 
find  the  answer.  Explain  each.^ 

[W] 

Solve  Ex.  1 to  6.  Write  your 
work  for  each  problem  four  ways 
as  in  the  box. 

1.  Mary  cut  a square  pan  of  candy  into  3 rows,  with 
3 pieces  in  each  row.  That  made  how  many  pieces?*? 

2.  Sue  cut  a pan  of  candy  into  2 rows,  with  6 pieces  in 
a row.  That  made  how  many  pieces?/? 

3.  Mike  bought  2 bags  of  candy.  If  there  were  4 pieces 
in  each  bag,  he  had  how  many  pieces?.? 

4.  Sam  gave  5t  bags  of  candy  to  his  two  brothers.  The 
candy  cost  Sam  how  much?/(2? 

5.  Ann  bought  3 bags,  with  5 pieces  of  white  candy  in 
each.  She  had  how  many  white  pieces  ?/5' 

6.  Each  bag  Tom  bought  had  4 red  candies.  He 
bought  3 bags,  so  he  had  how  many  red  candies?/? 

Did  you  add  equal  numbers?/^  Did  you  multiply ?|<fe< 
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(1):::  ::: ::: 

(2)  6,  12,  ji. 

(3)  6 + 6 + 6 =/^ 

(4)  Three  6’s  =/<? 


both  with  respect  to  correctness  and  with  respect 
to  the  questions  at  the  bottom  of  the  page. 

Differentiations  and  Extensions.  For  slower 
learners^  or  possibly  for  all  pupils  if  there  is  general 
difficulty,  make  up  problems  around  such  situa- 
tions as  are  suggested  below,  and  ask  for  written 
solutions  given  in  the  four  ways  shown  in  the  box 
on  the  pupil’s  book  page. 

a.  Four  fish  bowls,  3 goldfish  in  each 

h.  Two  piles  of  pennies,  4 in  each  pile 

c.  Three  groups  of  airplanes,  3 in  each  group 

d.  Five  pairs  of  children  marching  in  a column 

e.  Three  cages  of  white  mice,  4 mice  in  each  cage 


^★Answers  Not  on  Reproduced  Page  225 

Box:  (1)  Count  the  dots  to  find  how  many  in  all. 

(2)  Count  by  6’s.  (3)  Add.  (4)  Multiply. 

1.(1).  . . 

• • • 

• • • 

(2)  3,  6,  9 

(3) 3+3+3=9 

(4)  Three  3’s  = 9 

For  Ex.  2-6,  use  the  answer  above  for  Ex.  1 as 
a pattern. 
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Buying  Toy  Animals 

M.  facts  for  2’s  |W1 

1.  How  many  toy  dogs  are  on 
the  first  card?  Copy  and  finish: 
a.  2+2+2=  6 b.  Three  2’s= 

How  many  of  these  are  on  each 
card?  Write  your  work  as  in  Ex.  L 

2.  Rabbits /2  5.  Ducks /<^ 

3.  Cats/!?  6.  Chicks /+ 

4.  CowS(?  7.  Fish/(f 

Copy  and  write  the  products. 

8.  three2’s<^  12.  five  2’s  Z?' 

9.  six  2’s  /2  13.  eight  2’s/<^ 

10.  nine  2’s/f  14.  two  2’s  + 

11.  four  2’s  (P  15.  seven  2’s 

[O] 

16.  Is  it  easier  to  think  the 
addition  “2  and  2 and  2 arc  6,” 
or  the  multiplication  “three  2’s 
are  6”  ? 

Multiplication  is  a short 

way  to  add  equal  groups  of 

like-things. 


/ 
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Ways  to  Write  Multiplication  Facts 

[wi 

Two  scoops  of  ice  cream  to  a cone!  Four  for 
2 cones,  six  for  3 cones!  Count  the  scoops  by  2’s. 
Say,  “2,  4,  6.”  So  three  2’s  are  6. 

Three  2’s  are  6 is  a multiphcation  (M.)  fact. 

Finish  the  M.  facts  for  Ex.  1 to  9.  For  Ex.  1 
write,  “4  cones  have  8 scoops,  so  four  2’s  = 8.” 

1.  four  2’s^'  4.  seven  2’s/y  7.  three  2’s4 

2.  six  2’s  /2  5.  five  2’s  /tP  8.  nine  2’s/i’ 

3.  two  2’s+  6.  eight  2’sZ^  9.  one  2 2 

Boxes  A,  B,  and  C show  three  ways  to  write 

multiphcation  facts.  We 
read  them  all  like  this: 

“four  2’s  are  8.” 

The  sign  we  use  to 
show  multiphcation  is  X.  It  means  to  multiply, 
just  as  + means  to  add  and  — means  to  subtract. 

Copy  Ex.  1 to  9.  Write  each  example  and  its 

product  ah  three  ways,  as  in  boxes  A,  B,  and  C. 

[oi 

Having  multiphcation  facts  in  a table  may  help 
you  to  learn  them.  Can  you  cover  the  answers  and 
say  the  nine  multiphcation  facts  for  2’s? 


A 

C 

Four  2’s  = 8 

2 

B 

X4 

4x2=8 

8 

Multiplication  Facts  for  2’s 

2 

2 

2 2 2 2 2 

2 

2 

Xl 

X2 

X3  x4  x5  x6  X7 

x8 

X9 

2 

4 

6 8 10  12  14 

16 

18 
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Teaching  Pages  226  and  227 

Pupil’s  Objectives:  (a)  To  identify  and  start 
learning  the  M.  facts  for  2’s ; (b)  to  learn  ttvo  new 
ways  to  write  M.  facts  (with  X)  and  the  way  to 
read  them. 

Background.  For  the  pupil’s  book  presenta- 
tion, note  that  the  table  for  2’s  is  the  last  thing  in 
the  lesson  and  that  prior  to  its  appearance,  multi- 
plication examples  with  2’s  are  in  mixed  order.  On 
both  pages  appropriate  pictures  are  to  be  used  to 
find  answers,  but  those  on  page  227  require  more 
work  on  the  part  of  the  pupils. 


At  the  bottom  of  page  226  is  an  important  gen- 
eralization, stating  the  function  of  multiplication 
and  stressing  the  likeness  of  things  used. 

As  for  the  table  of  2’s,  the  facts  are  assembled 
and  organized  in  the  pupil’s  book,  but  this  does 
not  mean  that  you  should  give  the  table  to  your 
pupils,  or  that  instruction  on  the  table  should  stop 
merely  with  an  exhortation  to  learn  the  facts. 
Withhold  the  use  of  the  table  until  needed  for 
comparison  with  pupil-made  tables  and  for  refer- 
ence later. 

Undoubtedly,  this  lesson  will  take  two  or  more 
periods  to  complete. 
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Pre-book  Lesson.  Give  a pre-test  to  determine 
how  many  of  the  M.  facts  for  2’s  your  pupils  have 
already  learned.  The  test  should  be  in  two  steps: 

a.  Have  your  pupils  copy  each  M,  fact  as  you 
read  it,  writing  the  product  at  once  if  they  know  it. 
Pause  only  long  enough  for  them  to  do  so,  but  not 
long  enough  for  them  to  find  answers  by  counting 
or  adding.  Explain  that  you  will  give  another 
chance  later,  so  no  child  need  feel  embarrassment. 

Dictate  the  multiplication  examples  in  mixed 
order,  somewhat  as  follows: 

(1)  three  2’s  (4)  eight  2’s  (7)  nine  2’s 

(2)  six  2’s  (5)  one  2 (8)  four  2’s 

(3)  two  2’s  (6)  five  2’s  (9)  seven  2’s 

h.  Next,  have  your  pupils  copy  all  the  examples 
again,  and  this  time  show  on  their  papers  how  to 
find  answers  in  any  way  they  want  (dot  pictures, 
columns  of  figures,  etc.).  A comparison  of  the  two 
sets  of  “answers”  will  give  you  considerable  infor- 
mation concerning  the  teaching  you  will  have  to  do. 

New  Word:  page  226,  multiplication 


New  Words:  page  227,  scoops,  cone 

Book  Lesson  (page  227) 

Ex.  1-9:  Written  work.  Precede  the  written 
work  with  discussion.  Be  sure  all  pupils  realize 
what  the  written  work  entails. 

Bottom  of  page:  Oral  work.  Disregard  the 
table  until  pupils  have  constructed  a table  of  their 
own  (see  Differentiations  and  Extensions  below) 


Differentiations  and  Extensions 

1.  Help  all  pupils  develop  the  table  for  2’s. 
Start  them  as  shown  below,  and  see  if  they  can 
complete  the  table  for  the  other  facts.  Then  pupils 
can  compare  the  table,  once  it  is  organized,  with 
the  table  at  the  bottom  of  page  227. 


Book  Lesson  (page  226) 

Ex.  1-15:  Written  work. 

Ex.  16:  Oral  work.  Relate  the  generalization 
at  the  bottom  of  the  page  to  several  of  the  preced- 
ing exercises.  For  instance,  in  Ex.  2,  show  that 
multiplication  is  a short  way  of  adding  equal 
groups  and  that  the  product  is  a group  of  like- 
things  (rabbits). 


2.  Use  the  completed  table  to  bring  out  new  re- 
lationships and  understandings,  such  as: 

a.  The  products  increase  by  2. 

b.  The  products  end  in  0,  2,  4,  6,  8.  Numbers 
that  end  with  these  figures  are  called  even  numbers. 
(From  the  following  group  have  pupils  select  the 
even  numbers:  6,  3,  5,  10,  4,  1,  14,  17,  18,  11,  12, 
16,  13,  7,  2,  19,  8,  9.) 


NOTES 
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Drawing  Two  Equal  Groups 

M.  fads  for  2 [W] 

1.  How  many  flowers  did  Jean 
draw?  Show  the  work  in  four  ways 
as  in  Ex.  a,  b,  c,  and  d. 
a.  4 b.  4 c.  two  4’s  = 

+ 4 ^ 

S 8 


How  many  flowers  did  the  others 
draw  in  their  books?  Write  the  work 
four  ways,  as  in  a to  d of  Ex.  1. 

2.  Sam/.Z  4.  Ned/i^  6.  Mikei^ 

3.  Betsy/4^  5.  Ann/<^  7.  Sally/f 


Copy  and  write  the  products. 

8.  2x  SIO  11.  2x  8/^  14.  2x  9/8 

9.  2 X 7/¥  12.  2 X 3<^  15.  2 X 6/2 

10.  2x  48  13.  2x  2¥  16.  2x  12 


You  may  want  to  use  this  table  to  help  you  learn  the 
multiplication  facts  for  2. 


Multiplication  Facts  for  2 

1 

2 

3 4 5 6 7 

8 

9 

X2 

X2 

X2  x2  x2  x2  x2 

X2 

X2 

2 

4 

6 8 10  12  14 

16 

18 

228 

Teaching  Page  228 


Pre-book  Lesson 

1.  Let  pupils  use  objects,  representative  ma- 
terials, and  dots  in  two  groups,  with  1 to  9 items 
in  each  group  in  mixed  order,  to  discover  the 
facts  for  2. 

2.  Give  a pre-test,  in  two  parts,  as  suggested 
for  the  preceding  lesson. 

Book  Lesson.  Written  work.  Withhold  the 
table  of  M.  facts  for  now. 

Differentiations  and  Extensions 

1.  Each  pupil  should  develop  his  own  multipli- 
cation table,  starting  as  shown  below.  The  com- 
pleted table  should  then  be  compared  with  the 
one  at  the  bottom  of  the  page  in  the  pupil’s  book. 


2.  Review  even  numbers  recently  discussed  and 
then  introduce  the  term  odd  numbers.  Have  chil- 
dren write  all  numbers  from  1 to  20  in  two  columns 
under  headings  of  Odd  and  Even.  Encourage  dis- 
cussion as  to  why  odd  numbers  are  never  the  prod- 
ucts for  2’s  or  2. 

Teaching  Page  229 

Pupil’s  Objective:  To  discover  that  most  M. 
facts  go  in  pairs. 

Background.  The  knowledge  that  most  A.  facts 
and  most  S.  facts  go  in  pairs  establishes  readiness 
for  the  same  idea  in  the  case  of  M.  facts. 


Pupil’s  Objective:  To  identify  and  start  learn- 
ing the  M.  facts  for  2. 

Background.  In  the  nine  facts  in  this  lesson, 
2 is  the  multiplier,  and  each  M.  fact  is  just  another 
way  of  saying  and  writing  an  addition  double  (i.e., 
two  4’s  = 8 is  the  same  as  4 -f  4 = 8).  In  the 
pupil’s  book  lesson  the  multiplication  examples  are 
in  mixed  order;  pictures  are  used  to  show  most  of 
the  relationships;  these  relationships  when  found 
are  stated  in  different  ways;  and  the  lesson  ends 
with  a table  of  M.  facts. 


Teacher’s  Preparation.  On  the  board,  make  a 
few  charts  like  that  shown  in  the  Pre-book  Lesson, 
allowing  space  for  the  numbers  to  be  filled  in  later. 

Pre-book  Lesson.  Remind  pupils  that  in  learn- 
ing addition  they  found  that  most  facts  go  in  pairs 
(2  -|-  3 = 5,  3 4-2=5),  and  that  the  same  was 

true  in  subtraction  (8—6=2,  8—2=6).  Use 

the  type  of  chart  shown  on  the  next  page  to  develop 
the  same  idea  for  multiplication.  Let  pupils  dis- 
cover the  numbers  that  should  be  written  for  each 
column  and  for  each  row,  as  well  as  the  pair  of  M. 
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Pairs  of  Multiplication  Facts 

M.  fads  for  2's  and  for  2 


1.  Which  box  (A  or  B)  shows 

I,  column  ?6  Which  shows  a row?/A 
How  many  dots  has  the  column  Pi' 
How  many  has  the  rowRf 

2.  Look  at  the  two  columns  in 
I'ox  C.  Do  you  see  two  3’s^Are 
Here  6 dots  in  alli^  2x3  = 6 


lO] 


3.  Now  look  at  the  rows  in  the  same  box.  There  are 
tree  2’s,  so  3x2  = 6.  Do  2x3  and  3x2  have 
be  same  product ^Do  they  go  together  as  a pair?^ 


4.  How  many  coliunns  in  box  D?Z  Two 
ilow  many  rows  in  box  D?4^  Four  2^-  = S 

2x4=8  and  4x2=8  are  a pair  of  M.  facts. 

•M'Xtsa/ctouMu 

5.  No  fact  makes  a pair  with  2x2=4.  Why? 


I Multiplication  facts  almost  always  go  in  pairs. 

I iwi 

Work  each  example  and  write  the  fact  that  goes  with 
|.  For  Ex.  6,  write  “5x2=  10  and  2x5=  10.” 

6.  5 X 1/0  10.  6 X Hi  14.  2 X 7/4^  18.  two  6’s/2 

7.  2 X 36  11.  4 X 2^  15.  9 x 2/<f  19.  five  2\/0 

;8.  1 X 22  12.  2 X 9/<f  16.  7 x Ijil  20.  two  8’s/^ 

;9.  3 X 26  13.  8 X 2/6  17.  2 x 4^^  21.  two  l’s2 


Copy  the  examples  in  which  you  can  multiply.  { tAodPcAecked) 
2.  5 + 5('/(?V  24.  2 + 2 + 2{0>)^  26.  2^+8^+  5i{/5i) 
i3.  3 + li/0)  25.  3 + 4 + am)  27.  4^+4^+  Millay 


1 5 Extra  Practice.  Work  Extra  Practice  Set  52. 


6’s;  (c)  two  2’s.  Let  them  then  analyze  the  pic- 
tures for  the  pairs  of  facts  in  (a)  and  (&)  and  for 
the  one  fact  in  (c). 

2.  More  capable  children  may  show  by  using 
numbers  that  most  M,  facts  go  in  pairs.  M.  facts 
for  3 X 2 = 6 and  2X3=6  have  the  same  prod- 
uct, just  as  their  equivalent  addition  examples  have 
the  same  sums.  Give  a minimum  of  help  in  order 
to  offer  a real  challenge. 

Addition  pairs 

2 3 

+ 2 +_3 

±2  6 

6 

3.  All  pupils  may  start  a notebook  for  multiplica- 
tion (and  later  division)  learnings.  Leave  blank 
pages  for  the  M.  facts  for  I’s  until  later.  Have 
facing  pages  for  2’s  and  for  2.  Any  of  the  following 
may  be  included:  pictures  or  designs  in  2 groups 
and  in  groups  of  2 ; dots ; the  counting  and  adding 
method  of  finding  a total;  “pairs”  of  facts;  tables 
of  M.  facts  for  2’s  and  for  2.  Later  (possibly  as  a 
review),  statements  relating  to  actual  or  realistic 
problems  may  be  written,  using  the  numbers  with 
labels. 

4.  Extra  Practice  Set  52  gives  more  multiplica- 
tion review. 


Multiplication  pairs 

2 3 

X 3 X 2 
6 6 
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facts  involved.  Have  pupils  make  charts  for  other 
M.  facts  in  the  same  way. 


• • • 

3 

• • • 

3 

• • • 

3 

• • • 

3 

4+4+4 

= 12 

3X4  = 12 

4X  3=  12 

Book  Lesson.  Ex.  1-5:  Oral  work.  Ex.  6-27: 
Written  work. 

Differentiations  and  Extensions 

1.  Have  slower  learners  draw  dot  pictures  to 
show:  (a)  five  2’s  and  two  5’s ; {b)  six  2’s  and  two 


Set  52.  M.  facts  for  2’s  and  for  2 


a 

b 

c 

d 

e 

f 

g 

h 

[.  2 

3 

7 

2 

9 

2 

4 

2 

X 5 

X 2 

X 2 

X 6 

X 2 

X 8 

X 2 

X 2 

10 

6 

14 

12 

18 

16 

8 

4 

!.  1 

2 

6 

2 

8 

2 

5 

2 

X 2 

X 3 

X 2 

X 9 

X 2 

X 4 

X 2 

X 7 

2 

6 

12 

18 

16 

8 

10 

14 

NOTES 
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The  Easter  Egg  Hunt 


Using  M.  fads  for  2’s  and  for  2 [W] 

We  multiply  to  find  how  many  in  all  if  the  groups 
we  put  together  are  equal. 


Write  the  multiplication  work  for  these  problems.  The 
work  in  the  box  is  for  problem  1. 

1.  The  Easter  eggs  ready  for  the  egg 
hunt  were  in  groups  of  2.  How  many 
would  be  in  4 groups? 

2.  Ned  took  6 minutes  to  find  one 
group  of  eggs.  If  it  took  him  just  as  long  to  find  another 
group,  how  many  minutes  was  that  for  the  2 groups  ?/2 

3.  Five  children  each  found  2 eggs.  How  many  eggs 
did  they  find  in  all? 

4.  Sue  found  8 eggs.  Lois  foimd  two  times  as  many. 
How  many  eggs  did  Lois  find?/^ 

5.  Bill  found  only  2 eggs.  If  Joe  found  six  times  as 

many,  how  many  eggs  did  Joe  find?/2  . 

Tell  why  you  can  multiply  in  each  problem.^ 
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Pupil’s  Objective:  To  learn  how  the  work  for 
multiplication  may  be  stated  in  finding  answers  for 
problems. 

New  Words:  Easter,  hunt 

Book  Lesson 


the  total  by  addition  or,  preferably,  by  multipli- 
cation. Use  visual  aids  and  dramatization  to 
clarify  the  situations. 

Bottom  of  page:  Oral  work.  When  the  written 
lesson  is  completed,  have  pupils  again  tell  for  each 
problem  why  they  multiplied  to  find  the  total.  This 
lesson  is  a vital  one.  If  the  reason  for  using  multi- 
plication becomes  crystal  clear  to  your  pupils  at 
this  time,  they  should  not  have  too  much  trouble 
with  future  work  in  multiplication. 

Differentiations  and  Extensions 

1.  More  capable  children  may  use  the  problems 
below  to  practice  telling  whether  they  can  multiply 
instead  of  adding.  These  problems  may  be  dis- 
cussed in  an  oral  lesson,  taking  one  small  group 
at  a time. 

a.  I saw  3 birds  on  each  of  the  two  telephone  wires. 
How  many  birds  did  I see? 

b.  I saw  3 birds  on  one  telephone  wire,  2 on  another, 
and  4 on  another.  How  many  birds  did  I see? 

c.  Four  children  rode  in  each  of  the  2 cars.  That 
was  how  many  children  in  all? 

d.  Two  children  rode  in  one  car,  3 in  another,  and 
5 in  another.  How  many  children  were  in  the  three 
cars? 

e.  Four  red  cows,  3 brown  cows,  and  2 black  cows 
make  how  many  cows  altogether? 

/.  How  many  cows  altogether  are  there  in  3 groups 
of  2 black  cows  each? 

2.  More  capable  children  may  write  lists  of  things 
that  frequently  occur  in  2’s  (mittens,  gloves,  stock- 
ings, etc.)  and  in  2 groups  (2  teams  of  5 in  a game, 
2 families  of  4,  etc.).  These  lists  may  suggest  sub- 
jects for  original  problems  which  may  be  made 
and  presented  to  the  class. 

Teaching  Page  231 

Pupil’s  Objectives:  {a)  To  practice  giving 
answers  for  the  M.  facts  for  2’s  and  for  2;  {b)  to 
practice  finding  and  writing  answers  for  addition 
and  subtraction  examples. 

Book  Lesson 

Rows  1-11  (top):  Oral  work.  Do  this  practice 
with  the  class  as  a whole,  working  across  the  rows. 
Then  have  children  work  in  pairs  helping  each 
other  work  the  examples  in  columns. 


Ex.  1-5:  Written  work.  Before  this  work,  dis- 
cuss each  problem,  referring  constantly  to  the  gen- 
eralization at  the  top  of  the  page.  Have  children 
specify  each  time  the  number  in  each  group,  the 
numbers  of  groups,  and  the  possibility  of  finding 


2 eggs 
X4 

8 eggs 
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Oral  Practice 

on  Multiplication  Facts 

a 

b 

c 

1.  2x3=6 

5x  2=  10 

2x  7=  14 

2.  2 X Z=  4 

9X2=  18 

^X  2 = 8 

3.  2x3=6 

2 X 4^=  8 

^X  2 = 12 

4.  1x6=  12 

ZX  2=  4 

9X  Z=  18 

5.  4x  2=  8 

8 X Z=  16 

ZX  5 = 10 

6.  2x  7 = 14 

6x  Z=  12 

2x1=2 

7.  3x2=6 

7X2=  14 

3X2=6 

8.  2 X ^ = 16 

1x2=2 

2X  9=  18 

Q.  ^‘X  2 = 16 

5X  2 = 10 

2X1=2 

10.  2x3"=  10 

2X8=  16 

2 X 12 

11.  Zx  4 = 8 

7x  2=  14 

2 X <2=  18 

In  the  first  two  rows 

, turn  each  fact  around.  For  the 

first  example,  say,  “2x3=  6,  so 

6 = 2 X 3.” 

To  Keep  in  Practice 


A. 

and  S.  [W] 

Write 

answers  on  folded  paper, 

a 

b 

c 

d 

e 

f 

g 

1.  498 

278 

97 

60 

438 

352 

$7.60 

-479 

+ 369 

-92 

+40 

-406 

-158 

-3.59 

19 

ZOO 

+2 

m 

$9.0! 

2.  83 

357 

450 

83 

832 

565 

$3.21 

-9 

+ 506 

-80 

-47 

-453 

-348 

+ 1.68 

7^ 

»i>3 

310 

3C> 

319 

2/7 

$9.89 

3.  22 

44 

10 

31 

15 

27 

$0.13 

16 

8 

57 

46 

26 

20 

0.08 

37 

7 

4 

8 

9 

33 

0.48 

+ 19 

+ 26 

+ 28 

+ 9 

+24 

+ 8 

+ 0.05 

W 

99 

99 

79 

$0.79 

Check  your  work  in  the  examples  of  row  3. 
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Rows  1-3  (bottom);  Written  work.  Before  the 
written  work  is  done,  remind  pupils  about  watching 
for  the  signs  + and  — , and  about  inspecting  to  see 
if  carrying  or  borrowing  is  needed. 

Differentiations  and  Extensions 

1.  Slower  learners.  Give  a test  on  M.  facts  for 
2’s  and  for  2 with  examples  in  mixed  order,  or  as- 
sign the  rows  at  the  top  of  the  page  as  a written 
lesson.  In  the  latter  case,  tell  pupils  to  omit  ex- 
-amples  they  find  hard.  Examine  the  papers  for 
incorrect  and  omitted  answers;  then  have  these 
children  make  paired  cards,  one  card  with  the  ex- 
ample needing  study  and  the  other  with  the  an- 
swer. Allow  frequent  opportunities  to  mix  and 


match  cards,  draw  dot  representations,  and, 
finally,  to  eliminate  pairs  of  cards  when  correspond- 
ing facts  have  been  learned. 

2.  More  capable  children  may  write  statements 
with  the  facts  turned  around  and  names  inserted 
after  the  numbers,  as  shown  below  for  Ex.  la  at 
the  top  of  the  page  in  the  pupil’s  book. 

6 cows=  two  groups  of  3 cows. 

NOTES 
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Making  Change 


Coins  [OJ 

1.  Mrs.  Long  gave  25(^  for 
a 13^  bar  of  soap.  Use  the  three 
coins  in  picture  A to  count 
her  change.  Say,  the 

cost  of  the  soap.  Now  point  to 
one  penny  and  say,  “14.” 


2.  What  should  you  say  when  you  point  to  the  other 
penny  ?/-^'Why  do  you  then  say,  “25,”  as  you  point  to 
the  dime? = 


3.  Mrs.  Ball  bought  stamps 
costing  18^.  Picture  B shows 
her  change  from  25<^.  Point  to 
the  coins  and  say  what  the 

clerk  said  as  he  made  change. 
20^,  25 i 


4.  Bill’s  mother  gave  the  clerk  a half  dollar  for  things 
that  cost  23i.  The  clerk  said, 
“23^”  (the  cost),  and  then 
“24,  25,  50.”  Use  picture  C 
and  count  out  the  change. 

5.  Jean  gave  a clerk  50^ 
for  a 3U  cake.  He  said,  “3U,” 
and  counted  pennies  until  he 
said,  “35^^ What  coin  did  he  count  next  when  he  said, 
“40”?^  when  he  said,  “50”?  oydl)^ 


6.  Jack  bought  a 35^  cowboy  rope.  Coxmt  out  his 
change  from  50^.  ‘20^,50^ 


7.  Picture  D shows  Clara’s  change  after  she  bought  a 
35^  book.  How  much  did  she  have  at  first?  1>f-00 


8.  Mrs.  Ball  paid  7^  for  cabbage.  She  gave  the  clerk 
a dollar  bill.  Why  was  her  change  wrong  (picture 


9.  If  you  spend  12^,  what  coins  will  you  get  in  change 
from  a quarter?^’  from  a half  dollar?  3fie^yma6,/c2c^, 


Tell  how  to  make  change  with  the  fewest  coins: 


You  give  25i  ^d  the  amount  to  p?iy  is 

/^nufat  Vpt/n/nai  /iu*> 

10.  16^.^  11.  9^.v  12.  2H.^1S.  m.vU.  Ui., 


You  give  50^  and  the  amount  to  pqy  , 

7-f)twyiiU,2cU7nU  3pMW^Ui/cumt/,/(^UlUaJu  ^pt'n/ruu,  2cU 

15.^8^.^16.  39^.  vl7.  12^.^  18.^7^.  vl9.  26^. 

/cUnw  3,pt/)wu£i 

You  give  $1.00  and  the  amount  tp  pay  is 
20.  65^.,  21.  27^.  V .22.  .$0.30.7  23.  $0.19. 


/pTiK''. 
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Teaching  Pages  232  and  233 

Pupil’s  Objective:  To  acquire  skill  in  making 
change  from  a quarter,  a half  dollar,  and  a dollar. 

Teacher’s  Preparation.  Have  actual  money  to 
perform  some  of  the  transactions  described  in  the 
pupil’s  book.  Many  toy  coins  and  “dollar  bills” 
will  help  make  group  work  practicable. 

New  Words:  page  232,  clerk,  soap;  page  233, 
amount 

Book  Lesson.  Oral  work.  If  possible,  drama- 
tize in  small  groups  many  of  the  transactions  in 
Ex.  10-23.  More  capable  children  may  take  the 
parts  of  storekeepers  and  slower  learners  those  of 


customers.  Encourage  pupils  to  check  change  as 
it  is  given. 

Differentiations  and  Extensions 

1.  All  children.  You  may  write  on  the  board,  or 
duplicate,  examples  like  the  following,  having  pu- 
pils complete  the  last  column  by  drawing  pictures 
of  coins  and  labeling  them; 

Amount  Given  Amount  Spent  Change 

$1.00  71^  0®©®  © 

$0.50  18^  ®®©  @ 

2.  For  a few  days,  encourage  pupils  to  report 
actual  purchases  and  to  demonstrate  change  re- 
ceived. 
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Adding  and  Subtracting  Money  Numbers 

[W] 

1 to  6.  To  each  number  below,  add  $2.89. 

m iw  m hm 

slip  12. 

13  to  18.  From  the  same  numbers,  subtract  $3.68. 
$2.12  ^0.¥/  ^0.22  42AO  H.Ot  fd.39 


Do  You  Know? 

Progress  Test  22  [W] 


For  rows  1 and  2 write  answers  on  folded  paper. 

a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  4 

2 

7 

5 

2 

2 

3 

2 

9 

X2 

X3 

X2 

X2 

xl 

X7 

X2 

X6 

X2 

~r 

7?r 

vzr 

— r 

7Z 

-JT 

-ir 

2.  2 

8 

6 

2 

1 

2 

7 

2 

2 

X2 

X2 

X2 

X5 

X2 

X9 

X2 

X8 

X4 

~7i^ 

-JT 

-w 

“Z 

7Z 

Write  answers  on  your  paper  for  Ex.  3 to  9. 

3.  What  are  multiphcation  answers  called 

4.  Write  in  two  other  ways:  two  6’s  are  122^1 , 2X6  =/2 

5.  Subtract  347  from  a.  406;5f  b.  827. ^^‘0 

6.  Copy  the  two  examples  in  which  you  can  get  the 
answer  by  multiplying. 

a.  4+2+2  b.  4+4^  c.  2+2+2*^  d.  3+1+5 


Write  the  fraction  to  tell  what  part  is  black  in  each  of 
these  squares: 
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Pupil’s  Objectives:  (a)  To  work  addition  and 
subtraction  examples  with  money  numbers;  (b)  to 
take  Progress  Test  22. 

Book  Lesson 

Ex.  1-18  (top):  Written  work.  Slower  learners 
may  do  one  row  at  a time  and  have  it  corrected  be- 
fore going  on  to  the  next  row.  Be  sure  they  know 
how  to  make  and  number  the  18  examples. 

Ex.  1-9  (bottom):  Written  work.  Progress 
Test  22.  Rows  1 and  2 and  items  3,  4,  and  6 are 
to  evaluate  learning  in  the  case  of:  (a)  the  M. 
facts  for  2’s  and  for  2;  (h)  important  ideas  about 
multiplication. 


Differentiations  and  Extensions 

1 . Discussion  following  completion  of  Progress 
Test  22  will  give  you  an  opportunity  to  strengthen 
understanding  of  multiplication. 

2.  Correlate  arithmetic  with  the  study  of  civics 
as  a way  of  maintaining  interest  in  both  subjects. 
For  instance,  more  capable  children  may  investigate 
certain  requirements  (and  the  reasons  for  them) 
pertaining  to  registrations  and  licenses.  Include 
regulations  about  ownership  of  animals,  bicycles, 
automobiles,  and  about  use  of  community  re- 
sources and  recreational  facilities. 

NOTES 
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Adding  Longer  and  Wider  Columns 

5 addends  [O] 

Sometimes  we  add  long  columns  with  five  or  more 
numbers.  Each  number  may  have  three  places  or  more. 

There  is  nothing  new  in  the  additions  on  this  page, 
except  that  you  add  longer  or  wider  columns. 

Ex.  A.  Think,  “17,  23,  28,  37.”  Write,  “37.” 

Ex.  B to  E.  Explain  the  work.^How  many  places  do 
cents  take  in  boxes  D and  E ? 2 


^ 8 

® 56 

c m 

® $3.49 

® $4.27 

9 

4 

19^ 

2.56 

0.89 

6 

8 

8^ 

+ 1.08 

0.73 

5 

7 

260 

$7.13 

+ 2.44 

+ 9 

+ 8 

+ 50 

$8.33 

37 

83 

1250, 
or  $1.25 

[W] 

Copy  in  columns  and  add,  as  in  the  boxes  above. 


1.  7,  8,  6,  5,  93S  4.  41,  8,  5,  7,  970  7.  38,  4,  9,  4,  9(.‘7 

2.  3,8,7,9,633  5.  62,  8,0,  7,  5/2  8.  8,7,4,6,833 

3.  4,  6,  9,  9,  83<^  6.  26,  5,  2,  7,  84^/  9.  9,  7,  7,  9,  8W 


10.  329,  184,  249  7<^2 

11.  193,  245,  413/3/ 

12.  248,  256,  67,  396  7 

13.  215,  457,  76,  93/y/ 

14.  452,  24,  300,  126 

15.  400,  6,  252,  105  7G3 


16.  16^,  87^,  It,  I8m33 

17.  $4.07,  $3.09,  $0.83^7.7^ 

18.  $0.79,  $4.12,  $3.12  ^/.^3 

19.  $ 1 .56,  $5.84,  $0.03  n¥3 

20.  $2.24,  $3.05,  $0.42^3.7/ 

21.  $0.40,  $0.04,  $1.00^/. -/y 


© Extra  Practice.  Work  Sets  57  and  58. 
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Pupil’s  Objective:  To  extend  skill  in  column 
addition  to  include  addition:  (a)  with  five  addends 

★Answers  Not  on  Reproduced  Page  235 

Ex.  B.  Think,  “60,  68,  75,  83.”  Write  “83.” 
Ex.  C.  Ones:  Think,  “16,  24,  30,  35.”  Write 
“5”  in  one’s  column  in  the  sum. 

Tens:  Think,  “9  (3,  carried,  + 6),  10,  12.” 
Write  “12”  in  the  sum. 

Write  the  dollar  sign  and  cent  point. 

For  Ex.  D and  E,  responses  should  be  similar 
to  those  given  above  for  Ex.  B and  C. 


of  1-,  of  2-,  or  of  mixed  1-  and  2-place  numbers; 
{b)  with  three  and  four  addends  of  3-place  numbers. 

Background.  The  demands  made  by  the  new 
kinds  of  examples  are  not  those  of  understanding, 
but  rather  of  attention  span.  The  examples  are 
harder  chiefly  because  they  are  longer. 

Book  Lesson 

Top  of  page:  Oral  work.  Present  the  lesson  as  a 
challenging  situation.  Elicit  information  as  to 
when  pupils  have  need  of  adding  longer  columns. 

Ex.  1-21:  Written  work.  Before  starting  the 
written  work,  pupils  may  scan  Ex.  1 to  21  to  find 
examples  like  Ex.  A (single  column).  Ex.  B (higher- 
decade  addition).  Ex.  C (mixed  1-  and  2-place  ad- 
dends), Ex.  D (three  3-place  addends),  and  Ex.  E 
(four  3-place  addends). 

Differentiations  and  Extensions 

1.  More  capable  children  may  collect  automobile 
road  maps  for  study  to  determine  number  of  miles 
between  particular  cities. 

2.  All  pupils  may  profit  from  doing  Extra  Prac- 
tice Set  57.  After  particular  weaknesses  of  slower 
learners  have  been  determined  by  having  them 
“think  aloud”  with  you  individually.  Extra 
Practice  Set  58  may  be  assigned  to  them. 


Sets  57  and  58.  Column  addition  of  three  3-place  numbers 


a 

b 

c 

d 

e 

f 

..  681 

163 

445 

136 

$2.54 

$3.72 

172 

455 

363 

684 

5.46 

2.91 

+ 129 

+ 367 

+ 135 

+ 146 

+ 1.54 

+ 2.18 

982 

985 

943 

966 

$9.54 

$8.81 

;.  255 

146 

324 

217 

365 

138 

177 

328 

246 

135 

159 

364 

+ 565 

+ 384 

+ 268 

+ 475 

+ 254 

+ 496 

997 

858 

838 

827 

778 

998 

. 694 
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462 

321 

$2.55 

$5.82 

138 

435 

399 

469 

3.66 

2.46 

+ 143 

+ 275 

+ 137 

+ 183 

+ 2.77 

+ 1.68 

975 

945 

998 

973 

$8.98 

$9.96 

;.  468 

148 

291 

189 

287 

456 

217 

331 

248 

234 

315 

238 

-h  123 

+ 484 

+ 237 

+ 312 

+ 236 

+ 262 

808 

963 

776 

735 

838 

956 

238 
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Three  Quarts  of  Milk  to  Each  House! 

M.  fads  for  3' s [O] 

Today  each  house  on  Elm  Street  is  to  get  3 quarts  of 
milk.  Mr.  Brown  has  just  left  the  milk  at  4 houses.  How 
many  quarts  in  all  has  he  left  at  these  houses? 

1.  Coimt  the  quarts  by  3’s.  3,  6,  -/Z 

2.  Find  the  number  of  quarts  by  adding  3’s, 
as  in  the  box.  You  must  add  3’s.  Is  the 
sum  12?^ 

Coimt  by  3’s  to  find  the  quarts  needed  for 

3.  5 houses.  (3,  6,  9,  -X2-,  VS-) 

4.  7 houses.  2/  5.  3 houses.  9 6.8  houses.  2¥ 

7.  2 houses,  (i,  8,  9 houses.  27  9.  6 houses. 

For  Ex.  1 above  you  can 
give  the  total  by  writing  a 
multiplication  (M.)  fact  as  in 
A or  in  B or  in  C at  the  right. 


A 

C 

Four  3’s  = 12 

3 

B 

x4 

4x3=  12 

12 

[W] 

For  Ex.  3 to  9 on  page  236,  write  multiplication  facts. 
Write  each  fact  the  three  ways. 

Now  check  your  products  for  Ex.  3 to  9 by  adding  3’s. 
Number  your  addition  examples  3 to  9,  too. 


Check  these  products  by  counting  3’s  or  by  adding  3’s. 
Then  write  the  correct  multiplication  facts. 


10.  3 

11.  3 

12.  3 

13.  3 

14.  3 

15.  3 

X6 

x4 

X7 

X2 

X8 

X4 

18 

9 

21 

6 

TTT 

12 

n 

2V- 

16.  3 

17.  3 

18.  3 

19.  3 

20.  3 

21.  3 

x3 

X5 

X9 

X4 

X6 

X7 

9 

lei 

0 

K 

7^ 

/s 

27 

/2 

2/ 

Write  the  multiplication  number  stories  (facts)  for 
Ex.  22  to  26,  as  in  the  box. 

22.  Five  M candies  cost  how  much? 

23.  Eight  M candies  cost  how  much? 

24.  If  John  saves  M each  day  for  Savings  Stamps,  in 
6 days  he  will  save  how  much? 

25.  If  May  gives  her  brother  M each  week,  in  4 weeks 
she  will  give  him  how  much?  /2^ 

26.  Nine  3^  stamps  cost  how  much?  27/ 

27.  Copy  and  finish  these  multiphcation  facts  for  3’s: 


a 

b 

c 

d 

e 

f 

g 

h 

i 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Xl 

X2 

X3 

X4 

X5 

X6 

X7 

X8 

X9 

3 

6 

7 

/2 

/5' 

/f 

2/ 

2^ 

27 

3^ 

15^ 
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Teaching  Pages  236  and  237 

Pupil’s  Objective:  To  discover  the  M.  facts 
for  3’s. 

Background.  This  lesson  stresses  again  the 
fact  that  multiplication  is  a short  way  of  adding 
equal  groups  (or  numbers)  and  the  fact  that  answers 
can  be  checked  by  counting  or  adding  3’s. 

Pre-book  Lesson.  Objects  may  be  arranged  in 
groups  of  3’s  so  that  pupils  may  discover  the  facts 
themselves.  Set  the  stage  by  having  real  or  dra- 
matic situations,  so  that  pupils  will  feel  a need  for 
finding  solutions  and  interest  in  doing  so. 


New  Word:  page  236,  quart 

Book  Lesson 

Ex.  1-9:  Oral  work. 

Ex.  10-27:  Written  work.  For  Ex.  10  to  21, 
caution  the  pupils  that  some  answers  are  incorrect. 
This  written  practice  will  give  you  an  opportunity 
to  observe  and  help  the  slower  learners. 

Differentiations  and  Extensions.  To  depict 
the  facts  for  3’s,  all  pupils  may  draw  repeated  de- 
signs, each  design  composed  of  three  parts,  such  as 
3 leaves  in  a spray,  3 balloons  in  a group,  or  3 geo- 
metric shapes  overlapping. 
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Equal  Groups  of  Airplanes 

M.  facts  for  3 [O] 

Picture  A.  In  the  sky,  Joe  saw  3 groups  of  4 planes 
each,  or  how  many  planes  in  all? 

1.  For  picture  A,  you  can  add  to 
find  the  answer: 

4 + 4+4  =/2  Say  the  sum.  /2 

2.  Ask  the  question  for  picture  A 
as  a multiplication  example.+4<^«/-^4if=? 

3.  Say  the  product  (answer). 

Picture  B shows  the  planes  Joe  saw  on  the  groimd. 
Use  columns  to  find  how  many  three  6’s  are.  /g 

4.  For  picture  B,  say  the  addition 
example  and  the  sum.6/6/(^=/(f 

5.  Instead  of  adding  as  in  Ex.  4, 
you  can  multiply. 

6.  On  the  board,  write  the  M. 
fact  for  picture  B three  ways.v  + 

3)(.G=-/S ; 

21^^91  picture  C,  say  the  addition  example  and  its 
sum„  Say  the  multiphcation  example  and  its  product.v 

COUr  Cp 

Copy  and  add.  Then  write  the 
multiplication  facts  3 ways. 


Pairs  of  Multiplication  Facts 

Facts  for  3’s  and  for  3 [O] 

1.  Sue  helped  Nan  learn  the  M.  facts.  She  said, 
In  “picture  A,  the  rows  of  birds 
show  5x3=  15.  The  columns 
of  birds  show  3x5=  15.”  Why?jt 

2.  “But  in  picture  B,”  said  Sue, 

“3x3=9  both  by  rows  and  by 
columns.”  Does  3x3=9  have 
another  multiphcation  factP^T' 

Nan  remembered  that  almost 
always  multiphcation  facts  go  in 
pairs.  If  you  know  one  fact,  you 
should  know  the  other. 

3 to  5.  On  the  board,  write  the 
pairs  of  M.  facts  for  C to  E.v 

6.  Now  draw  dot  pictures  for 

3x4t  2x3^  3x81^ 

7.  Under  each  of  the  pictures 
for  Ex.  6,  write  its  pair  of  facts^ 

[wi 

Copy,  and  write  the  products. 

Beside  each  multiphcation  fact, 
write  the  other  that  goes  with  it. 

7XS  = 2/;3X7=2/ 


3+3+3^ 

12. 

7+7+72/ 

8.  3 

X9 

9.  3 

X6 

10.  7 

X3 

11.  3 

X5 

12.  3 

X8 

13.  4 
X3 

5 + 5 + 5/5- 

13. 

9 + 9 + ^7 

2T 

/<? 

2/ 

/s 

2V 

72 

8 + 8 + 82V 

14. 

4 + 4 + 4/2 

14.  8 

15.  3 

16.  9 

17.  3 

18.  5 

19.  6 

2+2+2^ 

15. 

6 + 6 + 6/f 

X3 

2V 

X4 

/2 

X3  x7 

27  2/ 

OQQ 

X3 

X3 

// 

Teaching  Pages  238  and  239 

Pupil’s  Objectives:  (a)  To  discover  the  M. 
facts  for  3;  (b)  to  relate  pairs  of  facts  for  3’s  and  3. 

Background.  Page  238  in  the  pupil’s  book  re- 
veals some  of  the  M.  facts  for  3 through  the  study 
of  pictures.  The  written  exercises  give  practice 
in  translating  addition  examples  into  correspond- 
ing M.  facts  for  3.  Page  239  relates  pairs  of  facts 
through  the  use  of  pictures. 

Pre-book  Lesson 

1.  Have  children  arrange  objects  in  three  rows 
so  that  there  will  always  be  three  groups.  The 
number  of  objects  in  each  row  should  vary  from 
1 to  9 in  mixed  order.  Children  may  then  find 


totals  by  addition  and  state  the  M.  facts  thus 
discovered. 

2.  Before  doing  page  239,  calculating  blocks 
may  be  used.  The  totals  of  three  2-blocks,  three 


★Answers  Not  on  Reproduced  Page  239 


1.  There  are  5 rows  of  3 equal  groups,  or 
5 X 3 = 15.  There  are  also  3 columns  of  5 equal 
groups,  or  3 X 5 = 15. 

6 and  7. 

• •••  •••  •••••••• 

• •••  •••  •••••••• 

• •••  •••••••• 


3X  4=  12 
4X  3=  12 


2X3=6 

3X2=6 


3 X 8 = 24 
8 X 3 = 24 
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6-blocks,  and  so  on,  may  be  found  by  counting  or 
adding,  then  stated  in  terms  of  multiplication  and 
checked  by  superimposing  the  strips  on  a number 
line. 

Book  Lesson  (page  238) 

Ex.  1-7:  Oral  work. 

Ex.  8-15:  Written  work.  You  may  wish 
slower  learners  to  reproduce  some  of  these  M. 
facts  by  using  objects  as  they  did  in  the  Pre-book 
Lesson.  For  example,  a pupil  could  put  3 objects 
in  each  of  three  rows.  The  group  could  then  add 
and  write  the  M.  fact  three  ways. 

Book  Lesson  (page  239).  Ex.  1-7:  Oral  work. 
Ex.  8-19:  Written  work. 


Multiplication  Facts  for  3's  and  for  3 

lO) 

You  will  use  multiplication  facts  many  times.  You 
should  know  them  well.  Tell  ways  to  use  these  tables  to 
learn  multipUcation  facts  for  3’s  and  for  3. 


Multiplication  Facts  for  3’s 
333333333 
xl  X2  x3  x4  x5  x6  x7  x8  x9 

3 6 9 12  15  18  21  24  27 


Multiplication  Facts  for  3 

123456789 
X3  X3  x3  x3  x3  x3  x3  x3  x3 

3 6 9 12  15  18  21  24  27 


Differentiations  and  Extensions 

1.  Slower  learners  may  make  charts  similar  to  the 
one  below  for  the  following  examples: 


6X3,  9X3,  7X3,  8X3. 


2.  More  capable  children  may  prepare  posters 
from  designs  previously  made,  one  poster  for  each 
of  the  M.  facts  for  3’s  and  for  3. 


Say  the  products  by  rows  and  by  coluirms. 

a 

b 

c 

d 

e 

f 

g 

h 

i 

1.  3 

9 

3 

2 

8 

7 

5 

3 

3 

X5 

X2 

X4 

X6 

X3 

X2 

X3 

X2 

X9 

/s 

/f 

/2 

~72 

2V- 

/s 

27 

2.  2 

4 

3 

9 

6 

3 

2 

3 

5 

X5 

X2 

X6 

X3 

X2 

X3 

X9 

X7 

X2 

/O 

/f 

27 

/2 

9 

/e 

2/ 

/O 

3.  2 

4 

8 

2 

6 

2 

3 

2 

7 

X8 

X3 

X2 

X4 

X3 

Xl 

X8 

X3 

X3 

/6> 

/2 

/¥ 

29 

6 

2/ 

O Extra  Practice. 

Work  Extra  Practice  Set 

54. 

•240 


Teaching  Pages  240  and  241 

Pupil’s  Objectives:  {a)  To  see  assembled  in 
tables  the  M.  facts  for  3’s  and  for  3;  (h)  to  give 
orally  facts  for  2’s  and  for  2 and  for  3’s  and  for  3; 
(c)  to  use  M.  facts  for  3’s  and  for  3 in  problem- 
solving. 

Teacher’s  Preparation.  You  will  want  to  have 
posters  or  dot  pictures  on  the  board  illustrating 
facts  for  3’s  and  for  3,  to  which  pupils  may  refer, 
if  necessary,  as  they  organize  tables. 

Pre-book  Lesson.  Have  pupils  try  to  organize 
their  own  tables.  Start  them  off  with  an  illustration 
like  the  one  at  the  top  of  the  next  column.  When 


they  have  finished,  they  may  compare  their  work 
with  the  tables  in  the  pupil’s  book  in  order  to  study 
the  relationships  that  exist.  For  example:  {a)  the 
products  increase  by  3 ; {b)  saying  the  products  in 
order  is  the  same  as  counting  by  3’s;  (c)  when 
multiplying  3 by  even  numbers  the  products  are 
even  numbers;  {d)  when  multiplying  3 by  odd 
numbers  the  products  are  odd  numbers.  Studying 
these  relationships  leads  to  better  understanding 
and  is  well  worth  the  time  allotted. 
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The  Circus  Parade 

Using  M.  fads  for  3's  and  for  3 [W] 

Use  multiplication  facts  for  these  problems: 

1.  Three  clowns  each  carried  7 balloons.  How  many 
balloons  did  the  3 clowns  carry? 2/ 

2.  There  were  7 clowns,  each  wearing  3 hats.  How 
many  hats  altogether  did  these  clowns  wear? 2/ 

3.  There  were  6 horses  with  3 midgets  on  each  horse. 
How  many  midgets  were  there  in  all?/f 

4.  There  were  5 camels  with  3 clowns  on  each  camel. 
How  many  clowns  were  on  camels?/^ 

5.  The  elephants  walked  in  3 rows,  4 in  a row.  How 
many  elephants  were  in  the  parade  ?/.Z 

6.  Nine  clowns  each  carried  3 small  flags.  How  many 
flags  did  they  carry  in  all? 2 7 

7.  The  monkeys  were  in  3 cages,  6 in  a cage.  How 
many  monkeys  were  there?// 

241 

Book  Lesson  (page  240).  Oral  work.  Practice 
may  be  done  in  pairs,  with  partners  recording  the 
facts  needing  study. 

New  Word:  page  241,  wearing 


Differentiations  and  Extensions 

1.  Have  slower  learners  make  paired  cards  for 
numbers  needing  study,  one  card  with  an  example 
and  the  other  with  the  product,  to  be  used  for 
mixing  and  matching.  On  the  reverse  side  of  the 
example  card,  corresponding  groups  of  dots  may 
be  drawn. 

2.  More  capable  children  may  list  common  uses 
for  groups  of  3’s.  For  example:  3^  stamps; 
3 ft.  = 1 yd.;  3 wheels  on  a tricycle;  3 sides  to  a 
triangle;  3 ways  of  writing  M.  facts  (as  on  page 
236).  Using  the  list,  but  not  being  limited  to  it, 
pupils  may  write  problems  to  present  to  the  class. 
From  problems  presented,  let  the  class  select 
those  that  are  most  practical. 

3.  All  children  may  add  pages  to  their  note- 
book containing  information  about  facts  for  3’s 
and  for  3. 

4.  More  practice  with  the  facts  for  3’s  and  for  3 
is  given  in  Extra  Practice  Set  54 . 

Set  54.  M.  facts  for  3’s  and  for  3 

abcdefgh 
1.  34633831 

X2  X3  X3  X3  XI  X3  X5  X3 

6 12  18  9 3 24  15  3 

3 5 3 3 2 3 3 

X3  X6  X3  X8  X7  X3  X4  X9 

21  18  15  24  21  6 12  27 

NOTES 


Book  Lesson  (page  241).  Written  work.  Dis- 
cuss some  problems  before  doing  the  written  work, 
ascertaining  if  groups  are  equal,  the  number  in  each 
group,  and  the  number  of  groups.  The  same  sug- 
gestion holds  here  as  for  the  corresponding  page 
in  connection  with  work  for  2’s  and  for  2 — after 
written  work  is  completed,  pupils  should  tell  for 
each  problem  why  they  multiplied  to  find  the  total. 

More  capable  children  may  write  products  only 
or  find  totals  by  counting  or  adding  numbers. 
Slower  learners  may  draw  sketches  or  dot  pictures. 
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Do  You  Know? 


Multiplying  I 

1.  Mrs.  Cat  takes  her  kittens  from  their  box  one  at  a | 

time.  In  4 trips,  how  many  kittens  are  taken?  | 

How  many  are  four  I’s?  4x1='^  1 

2.  In  6 trips,  how  many  kittens  can  Mrs.  Cat  take? 

How  many  are  six  I’s?  6x1=6 

3.  In  two  trips  she  can  take  -X.  2x1=2 

4.  In  5 trips  she  can  take  S..  5 X I = S 

1 multiplied  by  any  number  is  that  number. 


Progress  Test  23  [W] 

1 to  3.  Turn  to  page  240.  First  cover  the  two  tables 
at  the  top  of  the  page.  Then  on  folded  paper  write  the 
products  for  rows  1 to  3. 


Copy,  find  the  answers,  and  check  your  work. 

4.  600  5.  820  6.  714  7.  347  8.  800 

-70  -79  -65  +68  -63 

~wi  ~vf9  ~in 

Copy  the  example  in  the  box  that 
has  for  its  answer 

7 7 

9.  a sum.ii  10.  a product.li 


7 7 7 

><3  ^ ±3 


Write  the  letter  of  the  circle  in  which 

11.  ^ is  black.  B 

12.  ^ is  black.  C 

13.  i is  black.  A 


Tell  the  products  in  Ex.  5 to  10. 
5.  1 6.  1 7.  1 8.  1 


9.  1 10.  1 


X2 

X8 

Xl  X7 

X3  X9 

7 daysx^^ 

yard 

% 

8 

/ 7 

3 9 

16  oimcesTx<y^ 

day 

To  Keep  in  Practice 

3 feet 

dozen 

Copy  and  work. 

[W] 

24  hours^ 

•^\^1  week 

1.  752  - 

A()9283 

6.  823  - 2675-56 

11.  257  + 584^^4^/ 

12  things^ 

1 potmd 

2.  879  - 

3M¥95' 

7.  98  + 687  785 

12.  806  - 52827/ 

15.  Copy  the  two  examples  that  mean  the 

3.  527  + 89  6/(6 

8.  753  - 649 

13.  827  - l\9/0g 

a.  5 + 2 b.  five  2’s 

c.  5 - 2 

4.  356  - 

29159 

9.  561  - 21S283 

14.  633  - 438/75 

16.  Draw  a line  which  is  6 of  vour  fineer  i 

5.  930  - 

68<?62 

10.  649  - 5597^ 

15.  365  + 434  799 

16.  38+16+8+18+5^^5' 


17.  14(f+25^+16^+27^+46^/2i’^ 
0^  $/.2S 


14.  Copy  the  two  columns  below  and  draw  lines 
between  things  that  mean  the  same. 


d.  5 X 2 ^ 
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Teaching  Pages  242  and  243 

Pupil’s  Objectives:  (a)  To  learn  the  M.  facts 
for  Ts  by  principle;  (&)  to  work  addition  and  sub- 
traction examples;  (c)  to  check  knowledge  of  the 
many  different  skills  and  ideas  so  far  presented 
by  taking  Progress  Test  23. 

Background.  The  M.  facts  for  I’s  are  practi- 
cally self-evident,  especially  when  they  are  taught, 
not  as  separate  facts  for  memorization,  but  through 
a principle  that  holds  them  together  in  a group; 
“1  multiplied  by  any  number  is  that  number.” 
These  facts  are  introduced  at  this  time  to  prepare 


your  pupils  for  using  2-place  multiplicands  in 
which  1 occurs  as  a number  that  must  be  multiplied 
by  whatever  number  is  used  as  multiplier. 

Pre-book  Lesson 

1.  Have  pupils  put  1 object  in  each  of  three 
containers.  Help  them  realize  that  three  I’s  are 
thereby  represented  (3X1)  and  that  the  product 
is  3.  Do  likewise  with  some  of  the  other  facts  for 
I’s.  Discuss  amounts  saved  when  \<ji  is  put  into 
a bank  several  times.  Ask  what  has  been  dis- 
covered about  multiplying  1 . Lead  pupils  to  state 
the  generalization  on  page  242. 
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2.  Before  assigning  written  work  in  addition  and 
subtraction  on  page  242,  you  may  use  examples  like 
the  following  for  oral  review,  either  with  all  pupils 
or  with  slower  learners: 

a.  834  - 357  h.  602  - 469  c.  940  - 27 
d.  26+  238  14+  5+37+  16 

Book  Lesson  (page  242).  Ex.  1-10  (top):  Oral 
work.  Ex.  7-7  7 (bottom):  Written  work. 

Book  Lesson  (page  243).  Written  work.  Prog- 
ress Test  23.  Before  assigning  the  test  go  over 
directions  carefully,  possibly  giving  the  test  in  two 
parts  for  the  purpose  of  diagnosis.  Ex.  1-8  test 
knowledge  of  M.  facts  learned  to  date  and  also 
computation  with  addition  and  subtraction,  while 
Ex.  9-16  test  understandings. 

Differentiations  and  Extensions 

1.  Have  pupils  fill  in  pages  in  their  notebooks 
about  facts  for  I’s. 

2.  Following  the  completion  of  Progress  Test  23, 
have  an  oral  lesson  as  usual.  Pay  particular  atten- 
tion to  Ex.  11  to  13,  as  the  next  lesson  is  on 
fractions. 

3.  Units  of  study  on  communication  contain 
many  aspects  that  have  arithmetical  significance. 
The  scope  of  the  unit  may  be  such  that  slower 
learners  can  contribute  factual  information  and 
more  capable  children  can  help  to  interpret  its  sig- 
nificance and  explore  relationships.  For  instance, 
a unit  on  the  telephone  may  include  the  following 
particulars:  (a)  types  of  telephone  services  avail- 
able, their  advantages  and  disadvantages ; {b)  stand- 
ard rates  and  extra  charges ; (c)  long  distance  calls ; 
{d)  station-to-station  rates  compared  with  person- 
to-person  rates,  and  reduced  rates  for  non-business 
hours. 

Stimulate  pupils  to  solve  practical  problems  in 
connection  with  telephone  service,  to  get  facts  that 
are  pertinent  to  them  individually,  to  keep  records 
of  calls  made  from  home,  and  to  request  help  in 
interpreting  telephone  bills.  Be  alert  to  possibili- 
ties of  using  addition  and  subtraction  within  limits 
studied.  The  telephone  book  supplies  much  of  the 
information  needed.  If  for  any  reason  telephone 
bills  are  not  available,  other  bills,  such  as  natural 
or  manufactured  gas  consumption,  may  be  sub- 
stituted. 


Parts  of  a Whole 


Meaning  of  number  below  the  line  [O] 


smm 


Name  the  picture  in  which  the  colored  part  is 

1.  i of  the  whole.  D 3.  ^ of  the  whole.B 

2.  i of  the  whole.G  4.  i of  the  whole.C 

5.  i of  the  whole.  E 

%r 

6.  Picture  A has  3..  parts.  j\re  the  parts  equal?^  Is 
the  yellow  part  ^ of  the  whole  ^ Explain^^^'^'^^^^^^ 

7.  Does  the  yellow  part  of  picture  F show 

8.  Does  the  blue  part  of  picture  H show  ^?%rExplain.v. 

9.  The  2 in  the  fraction  ^ tells  that  there  are  2 
equal  parts  in  the  whole.  What  does  the  8 in  g tell? 
the  6 in  g?  the  3 in 

What  number  must  be  written  under  the  line  in  a 
fraction  to  show  that  a whole  thing 

10.  has  been  divided  into  7 equal  parts?? 

11.  has  been  divided  into  10  equal  parts  ?/^? 

The  number  under  the  line  in  a fraction 
tells  how  many  equal  parts  in  the  whole. 
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Teaching  Pages  244  and  245 

Pupil’s  Objectives:  (a)  To  learn  the  function  of 
the  figure  under  the  line  in  a fraction  (denomina- 
tor); {Id)  to  see  that  halves  or  thirds  or  fourths, 
and  so  on,  of  different-sized  things  are  not  equal. 

Background.  The  questions  on  page  244  lead 
directly  to  the  generalization  about  the  function  of 
the  denominator  in  a fraction,  though  the  term  it- 
self is  not  taught — nor  needed — at  this  time. 

The  exercises  on  page  245  are  needed  to  fore- 
stall or  to  correct  a notion  children  sometimes 
have,  that  all  halves,  thirds,  fourths,  etc.,  are  the 
same  size.  If  the  practical  situations  are  not  suffi- 
cient, you  may  need  to  discuss  others  with  familiar 
objects. 
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Sizes  of  unit  fractions  [O] 

12.  The  two  cakes  are  in  halves. 

Is  i of  the  cupcake  as  la^e  as  J of 
the  fruit  cake?teplam.£^i^ 

13.  Is  i of  a quart  of  cherry  juice 
the  same  as  ^ of  a gallon  of  cherry 
juice  ?^ee  the  picture. 

14.  If  the  red  part  of  each  flag 
is  5 of  the  whole  flag,  why  are  the 
red  parts  not  equal  in  the  picture?  v 

15.  Is  i or  a cherry  as  big  as  i 
of  an  apple?  Tltr 

16.  Is  of  a yard  as  long  as  of  a mile?  %<r 


Differentiations  and  Extensions.  Ask  ques- 
tions like  the  following  about  measures  studied 
(inch,  foot,  yard,  minute,  hour,  day,  month,  year, 
ounce,  pound),  in  order  to  tie  up  ideas  presented 
in  this  lesson: 

a.  Into  how  many  equal  parts  woxold  you  divide  this 

yard  of  ribbon  to  get  |?  ^?  |?  i? 

b.  Which  is  more,  ^ of  a minute  or  \ of  an  hour? 
j of  a year  or  f of  a month?  ^ of  a pound  or  ^ of  an 
ounce? 


NOTES 


17.  Are  the  halves  of  all  apples  the  same  size? 


Some  halves  are  large,  others  are  small. 
Some  thirds  are  large,  others  are  small,  and 
so  on. 

Halves  of  the  same  whole  are  equal.  Thirds 
of  the  same  whole  are  equal,  and  so  on. 


18.  On  the  board,  draw  5 of  a large  circle  and  i of  a 
small  circle.  Are  the  halves  equal  ?^hy?^^^^p^ 

19.  Draw  two  equal  squares  on  the  board.  Divide 
one  square  into  four  equal  parts  and  the  other  into  four 
parts  not  equal.  Which  square  is  divided  into  fourths?  v 

20.  Now  draw  two  lines,  one  much  longer  than  the 
other.  Divide  each  line  into  thirds.  Are  all  thirds  equal?  ^ 

^245 

Pre-book  Lesson.  Let  children  use  long  and 
short  pieces  of  string,  and  large  and  small  paper 
rectangles  to  help  them  find  4,  and  so  on. 

Guide  pupils  to  the  realization  that  when  two  un- 
equal wholes  are  divided  into  halves  or  thirds  or 
fourths,  etc.,  the  size  of  or  ^ or  depends  upon 
the  size  of  the  whole. 

New  Word:  page  245,  juice 

Book  Lesson.  Oral  work.  Have  pupils  associ- 
ate the  meaning  of  the  generalizations  with  the 
actual  dividing  of  objects  and  pictures.  In  this 
way  you  can  discover  which  pupils  really  under- 
stand the  generalizations,  and  which  have  only 
memorized  them. 
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[W] 


Multiplying  Tens 

M.  of  2-place  numbers  [O] 

Each  card  has  10  loUipops.  To  find  how  many  on  3 
cards  you  must  learn  to  find  what  3 X 10  equal. 

We  read  3 X 10  as  “3  times  10.”  We  say  “times” 
for  the  sign  x. 


1.  Count  the  loUipops  by  lO’s.  Then  add  lO’s  (box  A). 

2.  You  do  not  need  to  add  these 
equal  numbers  (lO’s).  You  can 
multiply  (box  B).  For  3 X 10  thinks 
3 X 1 ten  = 3 tens,  or 


3.  In  30,  why  is  3 in  ten’s  place  and  0 in  one’s  place  iV 
Saying  “times”  for  x,  read  the  examples  in  row  4. 


a 

b c 

d 

e 

f g h 

4.  30 

20  40 

20 

10 

20  10  30 

X3 

X2  x2 

X3 

X2 

X4  X3  x2 

90 

40  80 

60 

20 

80  30,  ,60 

Syr 

5.  How 

are  the  products 

in  row 

4 found  ^ In  these 

products,  why  is  0 in 

one’s 

You  multiply  tens  like  ones. 
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Write  the  work  for  Ex.  6 to  13.  Ex.  6 
should  be  written  this  way 

6.  2 X 20W  9.  4 X 

7.  two  10’s2^  10.  three  lO’s^^  12.  2 x 

8.  three  20’s6<?  11.  2 x 306^  13.  two  20’sW 

Check  your  answers  for  Ex.  6 to  13  by  drawing 
'I’ -pictures.  This  is  a -picture  for  Ex.  6:  '^’4. 

14.  Find  out  what  is  wrong  with 
the  products  in  boxes  C and  D. 

Then  write  the  examples  with  the 
correct  products. 


C 

D 

20 

30 

X4 

X3 

20 

'>a 

40 


To  Keep  in  Practice 

Copy  in  coltimns  and  work. 


[wi 


1.  32  + 69  + 25  + 782^4^  5.  239  + 375  + 78  + 165^3'7 

2.  45  + 8 + 7 + 9 + 877  6.  $0.74  + $3.87  + $4.62^^73 

3.  61  + 9 + 48  + 37  + W 7.  $2.00  + $3.07  + $0.72^3: 7f 

4.  23  + 7 + 8 + 6 + 5^^  8.  $4.09  + $0.74  + $3.83^6^ 


9.  From  5 doUars  and  10  cents  take  3 doUars  and 
93  cents.^/// 

10.  9 doUars  less  4 doUars  and  64  cents  is^3^. 


11.  362 
-94 

2(oi{ 


12.  506 
-33 

-Trr3 


13.  427 

-169 


14.  705 

-68 

~UJ7 


15.  602 
-18 
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Teaching  Pages  246  and  247 

Pupil’s  Objectives;  (a)  To  learn  how  to  multi- 
ply 2-place  numbers  in  the  even  decades;  (h)  to 
review  skills  in  addition  and  subtraction. 

Background.  Page  246  is  the  first  page  of  a 
unit  designed  to  teach  the  multiplication  of  2-place 
numbers  by  a digit,  without  carrying.  In  the  intro- 
ductory stage,  the  total  is  obtained  by  counting,  by 
adding,  and  then  by  multiplying  (this  time  tens). 

Demonstrations  with  objects,  material  aids,  and 
devices  are  purposely  kept  at  a minimum.  These 


are  helpful  when  the  purpose  is  to  show  the  simi- 
larity between  addition  and  multiplication,  but  not 
when  the  emphasis  is  on  the  advantage  of  using 
multiplication  under  special  conditions  (equal 
groups  or  numbers).  The  fact  that  multiplica- 
tion is  a short  cut  for  addition  is  more  evident  when 
numbers  only  are  used  rather  than  when  the  pres- 
ence of  objects  or  pictures  makes  counting  or  add- 
ing seem  about  as  satisfactory. 

Be  sure  that  your  pupils  understand  the  placing 
of  figures  in  the  product  and  why  they  are  written 
where  they  are.  Place  value  is,  of  course,  the  key 
to  the  explanation. 
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The  first  paragraph  on  page  246  introduces  the 
use  of  “times”  in  reading  examples  like  those  on 
the  rest  of  the  page.  It  is  easier  to  say  “Three 
times  30”  than  to  say  “Three  30’s,”  and  the  ad- 
vantage for  the  first  form  of  expression  increases 
with  more  complicated  multiplicands. 

Pre-book  Lesson 

1.  You  may  present  a problem  such  as  the  fol- 
lowing: 

Sue  picked  20  daisies  for  one  bunch  of  flowers. 
How  many  would  she  need  to  pick  to  have  3 bunches 
the  same  size? 

Pupils  may  use  bunches  of  splints  or  tickets  to 
represent  objects.  A pocket  chart  may  at  this  time 
help  them  to  discover  that  a total  of  tens  is  to  be 
found  and  that  the  answer  is  to  be  stated  in  tens. 
Have  pupils  count,  add,  and  then  multiply.  They 
may  then  be  led  to  realize  that  it  is  simpler  to  say 
“3  times  20”  instead  of  “three  20’s”  and  that  the 
X sign  may  be  read  “times.” 

2.  In  a similar  problem,  counting  and  adding 
may  be  omitted.  Pupils  may  draw  0 -bundles  and 
state  multiplication  in  two  ways,  by  words  and  by 
number  as  shown  in  the  next  column. 


30  3 tens  30 

XJ  ^ or  X 2 

? 6 tens  60 

3.  Children  may  be  led  to  state  a generalization, 
such  as,  “You  multiply  tens  like  ones.” 

New  Word:  page  246,  lollipops 

Book  Lesson.  Ex.  1-5  (page  246):  Oral  work. 
Ex.  6-14  (page  247,  top):  Written  work.  Ex.  1-15 
(page  247,  bottom):  Written  work. 

Differentiations  and  Extensions 

1 . Slower  learners  may  need  to  do  more  examples 
with  0 -bundles,  adding,  and  multiplying,  but 
the  step  of  addition  may  be  omitted  when  they 
understand  that  the  total  can  be  found  by  the 
short  cut  of  multiplication. 

2.  More  capable  children  may  learn  the  use  of  the 
word  score  as  a synonym  for  twenty.  Use  diction- 
aries and  reference  books  to  trace  its  history  as  a 
term.  Have  them  explain  “three  score”  and  “four 
score.”  Quote  to  them  from  Lincoln’s  “Gettys- 
burg Address,”  “Four  score  and  seven  years  ago,” 
letting  them  determine  the  time  specified. 


NOTES 


Making  Necklaces 

Multiplying  two-place  numbers;  no  carrying  [O] 

Each  necklace  in  the  picture  has  32  beads.  Why  is 
this  a multiplication  picture 

To  find  the  total,  we  can  add  as  in  box  A,  but  it  is 
better  to  multiply.  32  is  30  + 2.  We  can  multiply  a 
long  way  as  in  boxes  B to  D.  In  B we  find  three  2’s, 
in  C we  find  three  30’s,  and  in  D we  add  the  products. 


32 
+ 32 
9^ 


B 

C 

D 

2 

X3 

6-J 

30 

— r 

90-J 

r>vO  OlvO 
o\  o^ 

+ 

t 

Box  E shows  the  short  way  to  find  3 x 32. 

First,  multiply  the  ones,  3x2.  Write  the  product,  6, 
in  one’s  place  in  the  answer. 

Then,  multiply  the  tens,  3x3,  and  write  the  product, 
9,  in  ten’s  place  in  the  answer.  ‘f/rnea/nd 

The  product  of  3 times  32  is  96. 

Explain  Ex.  1 to  5 as  shown  in  boxes  B to  D.  For 
Ex.  1,  say,  “3x  3 = 9,  3 x 20  = 60,  9 + 60  = 69.” 

1.  23  2.  21  3.  42  4.  22  5.  43 

X3  x2  x2  x4  x2 

69  42  84  88  86 


Now  say  Ex.  1 to  5 on  page  248 
the  short  way. 

For  Ex.  1,  say 

3x3  = 9.  Write  “9.” 

3x2  = 6.  Write  “6.” 

The  product  is  69. 

6.  Joanne  and  Mary  made  two 
longer  necklaces,  using  72  beads  in 
each,  or  how  many  beads  for  both 
necklaces?  2 x 72  = ? 


Explain  the  work  in  box  F.^ 

What  is  new  in  this  example?!^ 

X2 

144  Which  of  the  products  in  Ex.  7 to  1 1 are 


wrong?  TeU  why. 


7.  92 

8.  83 

9.  32 

10. 

71 

11. 

64^ 

X3 

X2 

X4 

X3 

X2 

276 

H 

128 

yA 

2/3 

1280,  or  $1.28 

IWl 

Copy,  and  multiply. 

Check  by  adding. 

a 

b 

c 

d 

e 

f 

g 

h 

12.  43 

63 

24 

92 

82 

43 

44 

510 

X2 

9^ 

X3 

7^ 

X2 

-w 

X3 

17^ 

X2 

7^ 

X3 

/27 

X2 

TF 

X3 

13.  83 

42 

23 

91 

72 

82 

22 

620 

X2 

X2 

-J7 

X3 

W 

X2 

/8^ 

X3 

Z/k 

X3 

X4 

-J7 

X2 

/27t02yU 

14.  42 

73 

52 

83 

61 

53 

93 

320 

X3 

/Ik 

X2 

/i/k 

X2 

/o^ 

X3 

W 

X2 

/12 

X3 

/59 

X2 

Tfk 

X4 

/28/(yk^/- 

© Extra  Practice.  Work  Sets  59  and  60. 
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Teaching  Pages  248  and  249 

Pupil’s  Objective:  To  learn  how  to  multiply 
2-place  numbers  by  2 and  by  3,  without  carrying. 

Pre-book  Lesson.  Present  a problem  such  as 
the  following  and  have  children  work  it  out  using 
the  words  “tens”  and  “ones”  as  shown: 

12  in.  = 1 ft.  and  3 ft.  = 1 yd.  How  many  inches 
equal  1 yd.? 

12  = 1 ten  and  2 ones 

X 3 X 3 

? 3 tens  and  6 ones,  or  36 

Multiply  ones:  3X2  = 6.  Write  “6”  in  one’s 
place. 


Multiply  tens:  3X1=3.  Write  “3”  in  ten’s 
place. 

Answer:  36  inches. 

^★Answers  Not  on  Reproduced  Page  249 

6.  Box  F. 

Ones:  Think,  “two  2’s  are  4.”  Write  “4”  in 
one’s  place  in  the  product. 

Tens:  Think,  “two  7’s  are  14.  Fourteen  tens  is 
the  same  as  1 hundred  and  4 tens.”  Write  “4”  in 
ten’s  place  and  “1”  in  hundred’s  place  in  the  prod- 
uct. The  latter  is  new  in  this  example. 
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New  Word:  page  248,  necklaces 

Book  Lesson 

Ex.  1-11:  Oral  work. 

Rows  12-14:  Written  work.  Observe  written 
work  of  individuals  for  evidences  of  understanding 
and  correct  procedure.  Examples  requiring  both 
2-place  and  3-place  products  are  given.  Withdraw 
slower  learners  before  wrong  habits  become  fixed, 
and  help  them  either  individually  or  in  small 
groups. 

Differentiations  and  Extensions 


When  Do  You  Multiply? 

Differentiating  A.  and  M.  [O] 

To  find  a total  (how  many  in  all)  you  may  add, 
but  to  find  the  total  of  equal  groups  or  numbers, 
you  multiply. 

Do  you  add  or  multiply  in  Ex.  1 to  3?  Tell  why. 

1.  How  many  spoons  must  Jean  have  to  put  2 spoons 
at  each  of  4 places  at  her  party  tablt} (^) 

2.  Sally  is  iO  years  old.  Her  mother  is  3 times  as  old. 
How  old  is  SaUy’s  mother 

3.  At  the  picnic  3 boys  and  5 girls  need  forks.  How 
many  forks  are  rAeediedi}{^)CU<^.^Ae/aiou^aA£'MM£^^ 


1.  Until  the  correct  form  is  established,  slower 
learners  may  be  helped  by  using  bundle-numbers. 

2.  As  needed,  assign  Extra  Practice  Sets  59 
and  60. 

Sets  59  and  60.  M.  of  a 2-place 
figure  by  2 or  3,  without  carrying 


a 

b 

c 

d 

e 

f 

1.  $0.84 

43 

$0.32 

$0.73 

62 

42 

X 2 

X 3 

X 4 

X 3 

X 2 

X 3 

$1.68 

129 

$1.28 

$2.19 

124 

126 

2.  $0.93 

92 

$0.31 

93 

$0.83 

$0.52 

X 2 

X 3 

X 5 

X 3 

X 3 

X 3 

$1.86 

276 

$1.55 

279 

$2.49 

$1.56 

1.  $0.51 

72 

$0.53 

$0.81 

82 

92 

X 3 

X 2 

X 2 

X 2 

X 3 

X 2 

$1.53 

144 

$1.06 

$1.62 

246 

184 

2.  $0.94 

82 

$0.61 

63 

$0.72 

$0.62 

X 2 

X 2 

X 2 

X 3 

X 3 

X 3 

$1.88 

164 

$1.22 

189 

$2.16 

$1.86 

^ [W] 

Add  or  multiply  in  Ex.  4 to  9.  Use  the 
pictures  to  help  you. 

4.  How  many  shoes  in  all  do  5 boys 
need} /o(M.) 

5.  Ann  missed  4 examples  Monday  and 
2 examples  on  Tuesday.  In  all,  she  missed 
-(e-  examples.  (A.) 

6.  At  3(^  each,  4 apples  cost  JZt.  (M.) 

7.  Sam  saved  6^  one  day  and  9^  the 
next.  How  much  did  he  save  in  all  in  the 
two  days?  /5(^(A.) 

8.  Joe  bought  a 10^  toy  and  an  8^  toy. 
How  much  in  all  did  Joe  spend  for  the 
toys  he  bought? A.) 

9.  Three  li  toys  cost  how  much?  2/^(M.) 
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Teaching  Page  250 


New  Words:  spoons,  fork 


Pupil’s  Objective:  To  learn  to  differentiate  be- 
tween addition  and  multiplication  as  processes  to 
use  in  problem-solving. 

Background.  You  will  want  your  pupils  to 
grasp  and  apply  these  ideas  in  solving  the  problems 
on  this  page:  (a)  to  find  totals,  we  add  or  multiply; 
(h)  we  multiply  (because  it  is  shorter)  when  we  deal 
with  several  equal  groups  or  numbers.  In  solving 
problems  based  on  natural  situations,  distinctions 
between  these  two  processes  will  be  easily  made. 


Book  Lesson 

Ex.  1-3:  Oral  work. 

Ex.  4-9:  Written  work.  When  slower  learners 
show  confusion,  have  them  draw  sketches  to  ascer- 
tain if  groups  are  equal  or  unequal.  They  may 
write  “A.”  or  “M.”  under  the  drawing. 

Differentiations  and  Extensions.  From  situa- 
tions such  as  those  on  the  next  page  have  pupils 
make  up  some  addition  problems  and  some  multi- 
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Do  You  Make  Mistakes? 


Diagnosiic  Test  6 

Write  answers  on  folded  paper. 


study 

Practice 

a 

b 

C 

d 

Pages 

Sets 

1. 

9 

2 

6 

2 

224-229 

52 

X2 

X7 

X2 

J8 

/+ 

a 

/(p 

2. 

3 

5 

3 

7 

236-240 

54 

X6 

X3 

X8 

X3 

/<f 

/5 

2+ 

2/ 

3. 

1 

1 

1 

1 

242 

X4 

X3 

X6 

X9 

¥ 

+ 

(p 

9 

4. 

346 

9^ 

27 

$2.47 

27 

7i 

453 

3.64 

428 

% 

49 

+ 2.18 

235 

57,58 

+ 96 

H 

+40 

$g.29 

+ 8^ 

3G9 

5. 

42 

43 

61 

32^ 

248-249 

59,60 

X3 

X2 

X3 

X4 

/2C, 

gc, 

/gJ 

/igioiun 

1. 


2. 


3. 


4. 


Say  These  Answers  Quickly 


24  + 4 
33  plus  1^0 
6 + 

93  plus 


5.  48  “t"  85^ 

6.  72  + 9f/ 

7.  8 + 213s 

8.  36  + 


Practice  in  A.  and  S.  [O] 

9.  27  - 32^ 

10.  86  minus  6^^ 

11.  42  - 8jv 

12.  94  minus 


Can  You  Solve  Problems? 

Problem  Test  6 

Write  your  work  and  check  it. 

1.  Bill  rode  his  bicycle  158  miles 
in  Jime,  206  miles  in  July,  and  then 
270  miles  in  August.  How  far  did 
he  ride  in  the  3 months 

2.  How  many  more  miles  did  Bill 
ride  his  bicycle  in  August  than  in 
Jxme?  (Use  numbers  in  Ex.  l.)//Z 

3.  How  much  less  than  30Q  miles 
did  he  ride  in  July?  (July,  206  miles)^- 

4.  Bill  has  saved  $1.95  to  buy  a 
$2.70  basket  for  his  bicycle.  How 
much  more  must  he  saye}7S^ 

5.  Bill  bought  2 bells  for  his  bicycle.  At  73<^  each, 
how  much  did  they  cost?,^/.y6 

6.  Bill  must  ride  12  miles  to  go  to  his  uncle’s  and  home 
again.  In  one  month  he  made  the  trip  3 times.  How 
many  miles  did  he  ride  in  all?3/e 

7.  In  school  months.  Bill  rides  a bicycle  about  3 hours 

a week.  In  4 weeks,  how  many  hours  would  he  ride?/2 

8.  It  takes  Bill  10  minutes  to  go  to  Sam’s,  12  minutes 
from  there  to  Bob’s,  and  8 minutes  from  Bob’s  to  Tom’s. 
How  many  minutes  does  Bill  use  from  his  house  to  T om’s 

In  these  problems,  did  you  know  when  you  should 

multiply?  If  not,  study  pages  221  to  225. 
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plication  problems  with  multipliers  of  2 or  3,  but 
no  larger: 

a.  Telephone  calls,  5/:  each 

b.  Days  in  week 

c.  Charge  for  parking  automobile,  l?ifor  12  minutes 

d.  3 paper  dolls  in  a set:  each  paper  doll  has  6 
dresses,  2 hats,  3 pairs  of  shoes,  4 pairs  of  stockings, 
1 coat 

e.  Cost  of  items  at  picnic:  apples,  3<^;  sandwiches, 
9^j  milk,  6^',  popcorn,  8^;  cookies,  2^;  ice  cream,  5i 

A good  problem  for  a might  be,  “A  neighbor 
made  3 calls  on  our  telephone.  Each  call  cost  5^. 
How  much  should  our  neighbor  pay  for  the  use 
of  the  telephone?”  These  problems  may  be  sub- 
mitted to  a committee  chosen  to  select  several  of 
the  best  for  use  as  a class  exercise. 


Teaching  Pages  251,  252,  and  253 

Pupil’s  Objective:  To  take  the  four  chapter 
tests. 

New  Words:  page  252,  July,  August 

Book  Lesson.  Administer  the  tests  as  usual. 
Use  the  oral  practice  in  addition  and  subtraction 
at  the  bottom  of  page  25 1 as  relief  from  the  testing 
program.  An  alternate  computation  test  for  the 
chapter  is  on  page  326  of  this  Manual. 

Differentiations  and  Extensions.  Use  the  ta- 
ble on  the  next  page  to  find  per  cents  for  the  in- 
dividual record  cards  which  were  recommended 
on  page  71  of  the  Manual. 
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NOTES 


Do  You  Understand? 

Test  of  Information  and  Meaning  6 

On  your  paper,  write  “Yes”  or  “No”  for  each  question. 

1.  Could  you  multiply  to  find  the  total  in  the  example, 
6+4+9+  ll?%r 

2.  Is  5 of  an  apple  the  same  size  as  ^ of  a berry 

3.  Does  5x3  mean  5+5+5?^ 

4.  Does  n stand  for  9 in  28  = 37  - n?^ 

5.  In  finding  386  - 297,  do  you  borrow  twice 

6.  Are  multiphcation  answers  called  sums?<%r 

7.  To  get  i of  a line,  would  you  divide  the  hne 
into  5 equal  parts?  ^ 

8.  Does  “three  7’s”  mean  the  same  as  “3  X 7”?^ 

9.  Are  there  70  tens  in  the  number  708? 

10.  Does  X mean  “times”  in  the  example  3 X 62?  ^ 


How  Well  Can  You  Figure? 

Compulation  Test  6 

1.  83 

2.  600 

3.  72^ 

4.  $5.10 

5.  $8.99 

X3 

-67 

X3 

-2.13 

-2.35 

S33 

0<b.b¥ 

6.  74 

7.  942 

8.  63 

9.  $1.08 

10.  $5.21 

X2 

-887 

X3 

+ 6.70 

-0.53 

m 

55 

/8<^ 

^1.18 

$¥.(p8 

11.  22 

12.  600 

13.  89 

14.  $5.86 

15.  $0.75 

X4 

-485 

+ 457 

-2.79 

+ 3.96 

//5 

5‘^ 

03.07 

0¥.7I 

16.  27  + 5 + 6 + 3 

+ 9 5^  17.  6iit  + 5^  + 5^  + 4(J  + 8(^ 

18.  426  + 38  + 19  + 15  19. 

$5.06  + $0.73  4-%\A6$7.2S 
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Detroit  I’lililie  Schools 


Children  enjoy  playing  store  because  they  de- 
velop useful  understandings  and  skills  in  a real- 
istic setting. 


Teaching  Chapter  7 of  Grade  3 

Introduction 


I.  Learning  Outcomes  in  Chapter  7 

The  major  outcomes  to  be  achieved  by  instruc- 
tion in  Chapter  7 are: 

1 . Ability  to  multiply  2-place  numbers  by  1 -place 
numbers,  carrying  tens 

2.  Ability  to  multiply  3-place  numbers  by  1 -place 
numbers,  no  carrying,  or  carrying  tens  or  hundreds, 
or  carrying  both  tens  and  hundreds 

3.  Knowledge  of  the  M.  facts  for  O’s,  and  of  the 
procedure  for  dealing  with  0 as  a middle  or  final 
figure  in  the  multiplicand 

4.  Knowledge  of  the  D.  facts  for  dividing  by  2 
and  by  3,  and  with  quotients  of  2 and  3 

5.  Understanding  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

6.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 

11.  The  Nature  of  the  Major  Outcomes 

Comment  on  outcome  6 can  be  omitted  entirely 
in  this  place,  and  comment  on  outcomes  1 and  2, 
both  relating  to  the  multiplication  of  2-  and  3-place 
numbers,  as  well  as  outcome  3 (0  in  multiplication), 
can  for  purposes  of  economy  be  deferred  to  the 
section  concerned  with  teaching  specific  pages. 
There  remain,  then,  for  discussion  at  this  point 
only  outcomes  4 and  5. 

Knowledge  of  the  D.  facts  for  Dividing  by  2 
and  by  3,  and  with  Quotients  of  2 and  3 

1.  The  meaning  of  division.  It  has  earlier  been 
pointed  out  that  addition  and  multiplication  are 
mathematical  ways  of  answering  the  question.  How 
many  {much)  in  all?  and  subtraction  is  a way  of 
answering  several  questions,  such  as  How  many 
left?  How  many  gone?  What  is  the  difference?  or 
What  is  the  other  part?  Division  has  two  important 
functions,  for  it  is  a way  of  answering  two  quite 
different  questions.  Compare  the  division  ques- 
tions for  problems  a and  b below  to  see  how  the 
two  types  of  division  result. 

a.  If  I have  12  candies,  how  many  groups  of  3 can- 
dies each  can  I make? 


The  division  question  Type  of  division 

How  many  3’s  in  12?  Measurement  (measure 

12  by  3) 

b.  If  I have  12  candies  and  put  the  same  number  in 
each  of  3 groups,  how  many  will  there  be  in  each 
group? 

The  division  question  Type  of  division 

How  many  are  there  in  Fractional-part  (divide 
each  ^ of  12?  12  into  3 equal  parts) 


Both  problems  have  the  same  numerical  answer, 
4;  but  the  4 stands  for  different  things.  In  prob- 
lem a,  the  answer  means  4 groups  of  3 each;  in 
problem  b,  it  means  4 candies  in  each  of  3 groups. 
The  two  different  uses  of  division  will  also  become 
clear  at  once  if  one  solves  both  of  the  problems,  not 
by  using  a knowledge  of  the  facts  involved,  but  by 
manipulating  objects.  To  solve  problem  a,  take 
3 candies,  3 more,  and  so  on,  until  all  the  supply  is 
fo’o^  The  answer  will 


be  the  number  of  groups  of  3. 

To  solve  problem  b,  put  one  candy  here,  one 
candy  there,  one  candy  in  still  another  place,  and 
thereby  start  three  separate  groups.  The  groups 
are  built  up  one  candy  at  a time  until  all  12  candies 
are  used  up.  (o^b  o~o)  (o  o o c5)  [o  o o 6)  The  answer 
this  time  is  the  number  in  one  of  the  3 groups. 

The  names  given  the  two  uses  of  division  are 
sensible.  When  we  want  to  know  how  many  2’s 
in  6,  or  12’s  in  144,  we  get  the  answer  by  measuring 
the  larger  number  by  the  smaller:  there  are  three 
2’s  in  6,  and  twelve  12’s  in  144.  When  we  want  to 
know  how  many  there  are  in  | of  6 or  in  yV  of  144, 
we  get  the  answer  by  dividing  the  larger  number 
into  a certain  number  of  equal  groups — that  is, 
finding  how  many  in  each  fractional  part.  If  we 
divide  6 into  2 equal  parts  (halves),  we  get  3 in  each 
part  or  equal  share;  if  we  divide  144  into  twelve 
equal  parts  (twelfths),  we  get  12  in  each  part  or 
equal  share. 

2.  Measurement  division,  only,  in  Chapter  7. 
The  two  uses  of  division  complicate  the  problem 
of  teaching  the  process.  If  division  could  be  re- 
stricted exclusively  to  the  measurement  use  and 
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there  was  another  operation  for  the  fractional-part 
use,  teaching  might  be  easier.  Since,  however,  this 
alternative  does  not  exist,  the  best  must  be  made 
of  things  as  they  are.  A good  plan  seems  to  be  to 
teach  the  two  uses  of  division  separately.  Accord- 
ingly, in  Chapter  7 only  division  in  its  measure- 
ment use  is  introduced. 

You  have  previously  used  addition  to  help  pu- 
pils understand  multiplication.  Likewise,  you  can 
use  subtraction  to  help  pupils  un- 
derstand measurement  division. 

The  answer  for.  How  many  S's  in 
12?  can  be  found  either  by  sub- 
traction (Ex.  A)  or  by  division 
(Ex.  B).  In  Ex.  A,  3’s  are  sub- 
tracted four  times.  In  Ex.  B,  the 
number  of  3’s  in  12  is  known  from 
memory,  so  a laborious  procedure 
like  repeated  subtraction  does 
not  have  to  be  used  to  find  the 
answer. 

The  D.  facts  taught  in  Chap- 
ter 7 are  all  discovered  and  iden- 
tified by  relating  them  to  sub- 
traction, for  all  division  activities 
are  of  the  measurement  type. 

3.  Pairs  of  D.  facts.  The  two  division  facts, 
2’5  in  6 = 3 and  3's  in  6^2,  make  a pair.  How- 
ever, they  obviously  are  not  “the  same  fact”  stated 
in  two  different  ways,  for  in  the  first  2’s  are 
separated  from  6,  and  in  the  second,  3’s  from  6. 
They  both  involve,  however,  the  factors  2 and  3 
and  the  total  6,  so  they  can  be  taught  as  a pair  in 
order  to  help  in  the  learning  of  the  facts. 

4.  The  language  of  division.  From  the  first,  the 
facts  for  dividing  by  2 could  be  written  2^2—  1 ; 
4-^2=2;  6-^2  = 3,  and  so  on;  and  they  could 
be  read,  “2  divided  by  2 is  1,  4 divided  by  2 is  2, 
6 divided  by  2 is  3,”  and  so  on.  There  is,  however, 
a more  meaningful  way  to  introduce  children  to 
the  D.  facts  for  dividing  by  2. 

In  Chapter  7,  your  pupils  first  encounter 
division  examples  in  the  form,  “How  many  2’s 
in  8?”  or,  “How  many  3’s  in  9?”  They  do  not  at 
once  see  the  sign  Or  the  frame  ^ ; nor  do  they 

at  first  use  the  expression  “divided  by.”  The  initial 
phrasing  is  one  which  “carries  the  meaning”  in 
language  immediately  comprehensible  to  children. 


Or,  to  say  the  same  thing  in  another  way,  the  ini- 
tial phrasing  both  reveals  the  nature  of  the  problem 
and  implies  the  method  of  securing  its  answer. 
This  is  as  it  should  be,  for  at  the  beginning  it 
is  essential  that  children  understand  thoroughly 
what  they  are  about.  Later  on,  and  by  easy  stages, 
other  forms  of  writing  and  reading,  or  saying, 
D.  facts  and  division  examples  can  be  taught,  each 
being  associated  with  familiar  forms. 

5.  The  D.  facts  to  he  learned.  In  Chapter  7,  nine 

facts  for  dividing  by  2 and  nine  facts  with  quo- 
tient 2 are  presented.  However,  there  are  really 
only  seventeen  to  be  learned  because  4 2 = 2 oc- 

curs in  both  tables.  And  you  will  teach  nine  facts 
for  dividing  by  3 and  nine  with  the  quotient  3, 
save  that;  (a)  9 3 = 3 is  common  to  both  tables ; 
{b)  the  facts  6 2 = 3 and  6 3 ==  2 will  have 
already  been  learned  in  the  tables  involving  2. 
In  all,  then,  because  of  the  allowances  noted,  there 
a total  of  thirty-two  different  facts  to  be  learned. 

6.  Division  tables.  The  pupil’s  book  suggests 
activities  for  your  pupils  which  lead  to  the  formula- 
tion of  tables  of  D.  facts  before  the  tables  them- 
selves are  presented.  The  comments  made  about 
multiplication  tables  (pages  224-225)  are  applicable 
to  division  tables  as  well. 

Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 

1.  Concepts  and  essential  technical  terms  and 

symbols: 

cup  (c.)  gallon  (gal.)  quotient 

pint  (pt.)  division  (D)  “divided  by” 

quart  (qt.)  ) , 4-_ 

2.  Important  relationships  and  generalizations. 
These  appear  in  heavy  type  on  the  following  pages 
in  the  pupil’s  book:  257,  259,  260,  263,  266,  271, 
273,  277,  279,  285 

3.  Skills  beyond  those  already  listed: 

a.  Ability  to  determine  units  of  liquid  measures 
and  an  understanding  of  equivalent  units 

b.  Recognition  of  the  efficiency  of  “turning  fac- 
tors around”  so  as  to  multiply  by  the  smaller 
number 

c.  Ability  to  read  and  write  D.  facts  and  exam- 
ples in  a variety  of  ways 

d.  Ability  to  check  division  by  multiplying  the 
quotient  times  the  number  divided  by 


How  many 
3’s  in  12? 

A.  12 

(1) 
9 ^ 

zLi  m 
6 

^ (3) 
3 

^ (4) 
0 

B.  4 

3Ti2 
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The  Roadside  Stand 

Problems  in  A.,  S.,  M.  [W] 

Last  October  Billy  helped  his  father  at  his  roadside 
stand.  These  are  some  problems  he  had. 

Write  your  work.  Use  the  picture  to  help  you. 

1.  Find  out  how  much  Mrs.  Baker  will  have  to  pay  for 
2 baskets  of  apples. 

2;  How  much  would  4 quarts  of  apple  juice  cost 
Mrs.  Baker} 

3.  Mrs.  Baker  paid  45^  for  grapes,  18^  for  beans,  and 
86^  for  butter.  How  much  was  her  total  for  these  things 

4.  A head  of  cabbage  weighed  4 pounds.  How  much 
did  it  sell  for?J<^(*' 

5.  A man  gave  Billy  a $5.00  bill  to  pay  for  things  that 
cost  $1.85.  How  much  was  the  change 

6.  Mrs.  Brown  gave  a $1  bill  for  fruit  costing  79<t. 
What  coins  did  Billy  give  her  in  change 

7.  Billy  worked  these  hours  in  one  week  in  October: 
Monday,  3 hours;  Tuesday,  2 hours;  Wednesday,  4 hours; 
Thursday,  3 hours;  Friday,  4 hours;  Samrday,  4 hours. 
How  many  hours  did  Billy  work  that  week? 2^ 

8.  The  following  week,  Billy  worked  these  hoiurs: 
Monday,  4 hours;  Tuesday,  2 hours;  Wednesday,  3 hours; 
Thtursday,  2 hours;  Friday,  5 hours;  Saturday,  5 hours. 
How  many  hours  did  Billy  work  that  week?  2/ 

9.  Billy’s  father  paid  32^  an  hour.  How  much  did 
Billy  earn  in  4 hours 
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Teaching  Pages  254  and  255 

Pupil’s  Objective:  To  learn  to  discriminate 
among  addition,  subtraction,  and  multiplication 
processes  in  solving  problems. 

Pre-book  Lesson.  You  may  wish  to  review 
briefly  the  three  arithmetic  processes  so  far 
studied,  and  to  use  typical  classroom  situations  in 
giving  examples  of  each,  helping  children  to  come 
to  the  following  conclusions  regarding  their  appli- 
cation: 

a.  To  find  the  total  of  unequal  groups,  add. 


To  find  the  unknown  part  when  the  whole 
and  one  of  the  parts  are  known,  subtract. 

c.  To  find  the  total  of  equal  groups,  multiply. 

New  Words:  page  255,  October,  bill 

Book  Lesson.  Written  work.  Pupils  will  need 
to  refer  to  the  picture  to  obtain  some  of  the  num- 
bers needed  for  solving  problems.  Follow  the  writ- 
ten lesson  with  an  oral  lesson  on  the  nine  problems. 
Have  children  try  to  justify  the  process  they  have 
selected  in  each  problem  whether  it  is  correct 
or  not. 
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Differentiations  and  Extensions 

1.  Assign  the  following  problems  for  written 
work  like  that  on  page  255,  or  use  them  in  an  oral 
lesson  with  your  slower  learners: 

a.  Joe’s  little  brother  is  34  inches  tall.  Joe  is  50 
inches  tall.  Joe  is  _?  _ inches  taller  than  his  brother. 

h.  Joe’s  little  brother  is  34  inches  tall.  His  father 
is  twice  as  tall,  or  _?  _ inches. 

c.  Joe’s  little  brother  is  34  inches  tall.  If  he  grows 
12  inches  in  the  next  three  years,  he  will  be  _?  _ inches 
tall. 

d.  Three  6-pound  melons  together  weigh  _?  _ 
pounds. 

e.  Three  melons  weigh  5 pounds,  6 pounds,  and 
8 pounds.  Together  they  weigh  _?  _ pounds. 

/.  An  8-pound  watermelon  weighs  _?  _ pounds  less 
than  a 12-pound  watermelon. 

g.  Ann  visited  her  grandmother  for  15  days  and  her 
aunt  for  8 days.  She  was  away  from  home  _?  _ days. 

h.  Ann  rode  on  the  bus  65  miles  to  her  grand- 
mother’s. After  riding  47  miles,  she  still  had  _?  _ 
miles  to  go. 

i.  A woman  had  3 children  with  her  on  the  bus. 
The  fare  for  each  was  32^.  How  much  was  the  fare 
for  the  three  children? 

2.  Ask  your  more  capable  children  to  write  a set 
of  three  problems,  one  each  in  addition,  subtraction, 
and  multiplication,  about  these  situations: 

a.  Two  boys  earning  or  spending  money 

b.  Two  girls  taking  spelling  tests 

Teaching  Pages  256,  257,  and  258 

Pupil’s  Objectives;  (a)  To  learn  how  to  carry 
in  multiplying  2-place  numbers  by  1 -place  num- 
bers; {b)  to  acquire  proficiency  in  multiplication 
with  carrying  and  in  mixed  addition,  subtraction, 
and  multiplicacion  examples. 

Background.  Types  of  examples  taught  on 
these  pages  are  illustrated  below.  Note  that  some- 
times 1 ten  and  sometimes  2 tens  are  carried.  Note 
also  that  multipliers  include  the  numbers  4 to  9 
when  they  occur  in  facts  that  are  the  reverses  of 
the  M.  facts  for  2’s  or  for  3’s. 

48  36  23  $0.32 

^ ^ ^ ^ 

You  know  the  mistake  children  commonly  make 
in  adding  the  carried  number  to  the  ten’s  figure  in 


Multiplication  with  Carrying 

i-place  number  X 2-place  number  [O] 

1.  It  is  48  miles  from  Jack’s  house  to  the  city.  To 
find  how  far  it  is  to  the  city  and  home  again.  Jack  writes 

the  example  as  in  box  A. 

48  He  thinks,  “Multiply  ones:  2 x 8 = 16. 

X2  But  where  can  I write  the  16?” 

Why  can’t  Jack  write  “16”  in  one’s  place  ?v 

/-j&:344/t£/0'yi£^.A:rlyo-n£ii  -pSci<£r'. 

2.  Then  Jack  begins  again.  48  = 40  + 8,^  or  8 + 40. 

So  he  makes  two  multiplication  examples,  as  in  boxes  B 
and  C,  and  adds  the  products  as  in  box  D.  Why  ?,^^^^^,^^ 

3.  Explain  Jack’s  work  in  boxes  B,  C,  and  D.j^- 


B 

C 

D 

8 

X2 

16- 

40 

N2  n 
80-J 

1^16 

^+80 

96 

Instead  of  multiplying  the  long  way  as  in  boxes  B, 

C,  and  D above,  we  can  do  the  work  a short  way  as  shown 
in  box  E. 

Multiply  ones:  2x8=16.  But  16  = 1 ten 
and  6 ones.  Just  as  you  do  when  you  are 
adding,  write  “6”  in  one’s  place  in  the 
product  and  remember  1 ten  (carry  it). 
Multiply  tens:  2x4  = 8.  Add  the  1 ten 
you  carried:  8 -|-  1 = 9.  Write  “9”  in  ten’s  place  in  the 
product.  Why  do  you  write  it  there 

The  work  at  the  top  of  page  257  will  help  you  see 
why  you  multiply  tens  before  you  add  the  carried  ten. 

256 

the  multiplicand  before  multiplying  the  latter  fig- 
ure. Be  on  the  alert  to  forestall  or  to  correct  this 
error. 

{Continued  on  page  25  7,  second  column) 

Answers  Not  on  Reproduced  Page  256 

3. 

Box  B.  Ones:  Think,  “Two  8’s  are  16.  Sixteen 
is  the  same  as  1 ten  and  6 ones.  Write  “6”  in  one’s 
column  and  “1”  in  ten’s  column. 

Box  C.  Tens:  Think,  “2  times  4 tens  = 8 
tens.”  Write  “8”  in  ten’s  column  and  “0”  in  one’s 
column. 

Box  D.  Add  the  products  found  in  boxes  B 
and  C.  16  and  80  are  96. 


4:8 
X i2 
916 
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After  you  multiply  the  ten’s  figure,  you  add  the  1 ten 
you  carry.  If  you  add  it  before  you  multiply,  why  would 
your  answer  be  wrong  (box  F)??^ 

For  Ex.  4 below,  you  work  this  way: 

Ones:  Think,  “2x9=  18.”  18  has  a ten, 
so  write  “8”  in  one’s  column  and  carry  1 ten. 

Tens:  Think,  “2x3=  6,  and  1 ten 
carried  are  7.”  Write  “7”  in  ten’s  column. 


In  the  same  way,  tell  what  to  think  in  Ex.  5 to  8.  Be 
sure  to  have  two  places  for  cents  in  money  numbers.  ^ 


4.  39 

5.  24 

6.  58 

7.  1% 

8.  $0.23 

X2 

X3 

X2 

X3 

X8 

78 

72 

116 

237<t, 
or  $2.37 

$1.84 

If  the  product  of  the  ones  is  a two-place 
number,  you  carry  one  ten  or  more. 


In  which  examples  must  you  carryf^^fS^^^ 

a 

b 

C 

d 

e 

f 

g 

9.  36^ 

32 

23 

32^ 

23^ 

$0.12, 

X3 

X6 

X2 

X3 

X5 

X2 

2^ 

U08) 

C/92) 

cno) 

C(>9) 

(/GO) 

(9/2/) 

(^/.Og) 

What  are  the  missing  figures? 

10.  45 

15 

32 

78  ^ 

23 

$0.23 

X2 

X3 

X7 

X2 

X5 

X2 

X6 

^0 

4^5 

224 

I56 

1/5 

3^^ 

$1.^8 

Which  multiphcations  are  wrong?  Why? 

11.  69 

23 

74 

23 

89 

31i 

$0.32 

X2 

X4 

X3 

X7 

X3 

X2 

X8 

JL28 

222 

161 

TAR 

J64^ 

$2.56 

/3g 

n 

'z&y 

79^ 
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Written  Practice 

M.  with  carrying  [W] 

Write  answers  on  folded  paper. 


a 

b 

c 

d 

e 

f 

g 

1.  18 

15 

32 

23 

96 

32i 

$0.76 

x3 

X2 

X7 

X5 

X3 

X4 

X2 

S9- 

JO 

229 

//X 

2g8 

97.2  8 

$7.52 

2.  87 

23 

63 

23 

94 

33<i 

$0.32 

X3 

X9 

x2 

X6 

X2 

X9 

X9 

2(ol 

207 

/l(o 

738 

7gg 

^2.97 

$2.88 

3.  46 

85 

12 

23 

28 

750 

$0.32 

X3 

x2 

X5 

X4 

X2 

X3 

X5 

/3g 

770 

GO 

92 

5G 

9Z2S 

$7.  GO 

4.  39 

23 

68 

32 

21 

320 

$0.45 

x3 

Xl 

><3 

X8 

X3 

X6 

X2 

117 

/&/ 

209 

25G 

G3 

97.92 

$0.90 

5.  23 

38 

23 

33 

24 

92 

$0.12 

X8 

X3 

X2 

X7 

X3 

X2 

X9 

/g^ 

//o- 

9G 

237 

72 

789 

$7.08 

0 Extra  Practice.  Work  Sets  61  and  62. 

To  Keep 

in  Practice 

A.. 

S.,  M.  [W] 

1.  379 

400 

79 

317 

13 

652 

$0.68 

+ 85 

-79 

X3 

-89 

X4 

-49 

ya 

9G9 

327 

237 

228 

52 

G03 

$7.3G 

2.  450 

369 

21 

32 

59 

117 

$0.86 

-46 

+ 78 

X9 

X7 

X2 

-18 

X3 

909 

997 

789 

229 

778 

99 

$2.58 

3.  258 

701 

12 

21 

74 

500 

540 

+ 87 

-89 

X8 

X6 

X2 

-8 

X3 

395 

G12 

9G 

72G 

798 

992 

$7.G2 

258 


48 

106 

(wrong) 


★Answers  Not  on  Reproduced  Page  257— — 

Box  F.  If  the  carried  ten  were  added  to  the 
4 tens  first,  it  would  make  5 tens,  but  only  4 tens 
are  to  be  multiplied  by  2.  The  one  ten  should  be 
carried  and  added  to  the  ten’s  product,  making 
9 tens  in  all. 

5-8.  Responses  should  be  in  the  pattern  given 
for  Ex.  4 in  the  pupil’s  book  and  for  Ex.  6 below. 

6. 

Ones:  Think,  “2  times  8 = 16.”  16  has  a ten, 
so  write  “6”  in  one’s  column  and  carry  1 ten. 

Tens:  Think,  “2  times  5=10,  and  the  1 ten 
carried  is  1 1 . 11  tens  is  the  same  as  1 hundred 

and  1 ten.”  Write  “1”  in  ten’s  column  and  “1” 
in  hundred’s  column. 


Pre-book  Lesson 

1.  Have  pupils  consider  a problem  which  may 
be  solved  using  tickets  or  representative  objects. 
Let  children  suggest  ways  of  multiplying  until  they 
discover  a solution  similar  to  the  one  given  below 
for  the  illustrative  problem. 

Each  section  of  Peter’s  record  case  holds  18  records. 
How  many  records  do  2 sections  hold? 

18  = 1 ten  and  8 ones. 

Multiply  ones  first: 

8 ones  8 

X 2 X 2 

16  ones,  or  16 

1 ten  and  6 ones 
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Multiply  tens: 

1 ten  10 

X 2 X 2 

2 tens  20 

Add  the  parts: 

1 ten  and  6 ones  16 

+ 2 tens + 20 

3 tens  and  6 ones  36 


2.  Lead  pupils  to  discover  the  shorter 
way,  still  using  tickets. 

Multiply  ones:  2 X 8 = 16.  Write  “6” 
in  one’s  place.  Carry  1 ten. 

Multiply  tens:  2X1=2.  2 + 1 (ten 
carried)  = 3.  Write  3 in  ten’s  place. 

Answer  is  36. 

Book  Lesson  (pages  256  and  257).  Oral  work. 

Book  Lesson  (page  258). 

Rows  1-5  (top):  Written  work.  The  three  kinds 
of  oral  work  in  rows  9-11,  page  257,  should  dis- 
close the  principal  difficulties  requiring  your  atten- 
tion before  you  assign  this  work. 

Do  not  allow  slower  learners  to  form  incorrect 
habits  of  procedure.  Examples  used  in  conjunction 
with  the  pocket  chart  will  help  them  to  form  cor- 
rect habits  in  carrying. 


. RFl 

finnnflfl 

nn 

flsnnBfl 

_ 

flnnnafl 

Rows  1-3  (bottom):  Written  work.  Caution 
pupils  to  watch  for  process  signs  for  this  practice 
involves  addition,  subtraction,  and  multiplication. 

Differentiations  and  Extensions 

1.  Give  slower  learners  extra  examples  of  the 
three  kinds  used  in  rows  9-1 1 on  page  257. 

a.  Tell  in  which  examples  you  must  carry  and  why 
(or.  Copy  and  do  the  examples  in  which  you  must 
carry). 

47  24  56  32  13  $0.12 

X2  X2  X3  X7  X3  X_6 


b.  Tell  the  missing  figures  (or.  Write  the  missing 
figure  for  the  ? in  each  example). 


18 

65 

23 

31 

59 

$0.94 

X 3 

X 2 

X 8 

X 7 

X 2 

X 3 

?4 

?30 

1?4 

??7 

loo 

rv. 

$?.?2 

c.  Tell  which  multiplications  are  wrong  and  why 
(or.  Copy  the  examples  which  have  wrong  answers 
and  do  them  correctly). 


45 

22 

54 

19 

33 

$0.76 

X 3 

X 9 

X 3 

X 3 

X 7 

X 2 

125 

198 

152 

67 

221 

$1.52 

Copy  these  examples  and  write  all  your  work  for 
finding  answers.  Check  by  doing  each  example  a 
second  time. 

58  32  66  13  57  22 

X 3 X 5 X 2 X 4 X 3 X 9 

2.  To  forestall  carrying  ten  before  multiplying, 
instead  of  afterward,  write  these  examples  on  the 
board  and  have  your  pupils  check  the  answers  by 
writing  out  the  work  as  in  boxes  B to  D on  page  256 
in  the  pupil’s  book: 


27 

45 

25 

24 

29 

X 2 

X 2 

X 3 

X 3 

X 2 

64 

90 

95 

92 

68 

3.  Further  multiplication  practice  is  given  in 

Extra  Practice  Sets  61  and  62. 


Sets  61  and  62. 

M.  of  a 

2-place  by 

a 1 -place  number 
with  carrying 

a 

b 

c 

d 

e 

f 

1.  $0.57 

$0.23 

48 

85 

$0.23 

$0.67 

X 2 

X 5 

X 3 

X 2 

X 9 

X 3 

$1.14 

$1.15 

144 

170 

$2.07 

$2.01 

2.  $0.96 

32 

32 

$0.75 

59 

$0.57 

X 2 

X 7 

X 8 

X 2 

X 3 

X 3 

$1.92 

224 

256 

$1.50 

177 

$1.71 

1.  $0.67 

66 

$0.44 

$0.85 

95 

84 

X 2 

X 3 

X 3 

X 2 

X 3 

X 3 

$1.34 

198 

$1.32 

$1.70 

285 

252 

2.  $0.55 

$0.47 

74 

$0.68 

$0.79 

23 

X 3 

X 3 

X 3 

X 3 

X 3 

X 6 

$1.65 

$1.41 

222 

$2.04 

$2.37 

138 

Tens 

Ones 

1 

X 

3 

8 

2 

6 
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Cups,  Pints,  Quarts,  and  Gallons 

Measuring  liquids  [O] 


1.  What  do  you  call  things  like  water,  milk,  and  oil?v 


2.  Sometimes  we  need  to  measure  milk  and  gasohne 
and  such  things.  When  might  we  want  to  do  thisPXW^^, 

3.  When  we  measure  milk,  we  use 
cups,  pints,  quarts,  and  gallons.  The 
smallest  measure  in  the  picture  is  a 

The  largest  is 

Not  all  cups  are  measuring  cups. 

Some  hold  more  than  a measuring 
cup,  and  some  hold  less.  In  this 
book,  all  cups  are  measuring  cups. 

4.  The  picture  shows  that  it  takes 
1 cup  to  make  -i.  pint,  -i-  cups  to 
make  a pint,  -0~  pints  to  make  a 
ijuadi  and  ^rjuoiidXa  make 

Cups,  pints,  quarts,  or  gallons? 

Tell  which. 

5.  Mr.  Kane  bought  10  foL  of 
gasoline  and  4 ^ of  oil. 

6.  Joe  is  2 years  old.  He  drinks 
1 of  milk  for  breakfast. 

7.  Farmer  Brown  sells  his  milk  in 
oaL  cans. 


Pre-book  Lesson.  Allow  children  to  experi- 
ment by  filling  various  liquid  measures  with  water. 
In  this  way  they  may  develop  their  own  table  of 
measures  like  that  on  page  259. 

New  Word:  pints 

Book  Lesson.  Oral  work. 

Differentiations  and  Extensions 

1.  If  possible,  allow  children  to  make  (or,  at 
least,  discuss  making)  something  which  requires  the 
use  of  liquid  measures.  Consider  thinning  paint  or 
making  lemonade,  cocoa,  or  paste. 

2.  Discuss  substances  not  mentioned  in  the  pu- 
pil’s book  that  are  measured  by  units  of  liquid 
measure.  Illustrate  or  show  samples  of  containers 
of  different  kinds,  asking  pupils  to  report  on  others 
found  at  home  or  in  stores. 

3.  From  the  following  list  have  pupils  select 
those  items  which  can  be  measured  by  units  of 
liquid  measure  and  after  each  item  selected  in- 
dicate one  common  unit  for  measuring  each  (cup, 
pint,  quart,  gallon):  ginger  ale,  fish,  crackers, 
cream,  maple  syrup,  ham,  vinegar,  carrots,  toast, 
nails,  house  paint,  sugar,  ink,  oil,  coal,  shoes, 
gasoline. 


1 cup  (c.)  = I pint  (pt.)  2 pints  = 1 quart  (qt.) 

2 cups  = 1 pint  4 quarts  = 1 gallon  (gal.) 


NOTES 


259 


Teaching  Page  259 

Pupil’s  Objective:  To  learn  about  measuring 
liquids  and  about  the  units  used  for  this  purpose. 

Background.  Your  pupils  will  probably  know 
the  words  for  the  units  of  liquid  measure,  but  they 
may  not  know  much  about  the  units  themselves. 
Again,  as  in  the  case  of  other  lessons  on  denominate 
numbers,  the  principal  purpose  of  the  lesson  is  to 
give  these  terms  more  meaning.  Since  the  meas- 
ures on  page  259  are  drawn  to  scale,  the  pictured 
relations  may  help;  but  experience  in  using  the 
measures  is  needed. 

Teacher’s  Preparation.  Bring  to  class  real 
measures  for  cups,  pints,  quarts,  and  gallons. 


259 
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Multiplying  Hundreds 

M.  of  3-place  numbers;  no  carrying  [O] 

1.  Farmer  Brown  is  loading  Ji-  100-pound  bags  of 
feed  on  his  truck.  How  many  pounds  of  feed  has  he 
bought  in  all? 

Count  by  lOO’s.  Do  you  get  400?^ 

Add  lOO’s  (box  A).  Is  the  sum  400? 
Why  is  4 in  hundred’s 

Multiply.  For  4 x 100  think, 

4x1  hundred  = hundreds,  or  400. 

To  multiply,  you  write  the  numbers  as  in 
box  B.  Why  is,  the  4 of  the  product  written 
in  hundred’s  placed  Why  are  O’s  in  ten’s  and 
one’s  am^/)^crmd 


Say  the  products  in  Ex.  2 to  6. 


2.  100 

3.  100 

4.  200 

5.  400 

6.  300 

X5 

X9 

X3 

X2 

X3 

soo 

900 

&00 

m 

900 

You  multiply  hundreds  like  ones. 
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100 
100 
100 
+ 100 


100 

X4 

400 


7.  Mr.  Brown  sends  132  gallons  of  milk  to  town  each 
day.  How  many  gallons  does  he  send  in  3 days?  3x132=? 
132  = 1 hundred  and  3 tens  and  2 ones. 
Explain  the  work  in  boxes  C to  F.  ^ 

Notice  that  the  ones  are  multiplied  first,  then  the  tens, 
and  then  the  hundreds. 


2 

><1 

6- 


30 

90- 


100 

><3 

300- 


0 


6 

90 

396 


i:  i 

H ; o 

3:2 

_!3 

9i6 


8.  Explain  the  short  way  to  get  3 X 132  (box  G).^ 

9.  For  the  product  in  box  G,  why  is  6 in  one’s  place  ?^ 
9 in  ten’s  place  ?^  3 in  hundred’s  place?^ 

Explain  the  work  in  Ex.  10  to  14.)^ 


10.  122 

11.  314 

12.  113 

13.  223 

14. 

$4.23 

X4 

X2 

X3 

x3 

X2 

488 

628 

339 

669 

$8.46 

Tell  the  missing  figures  in  Ex.  15  to  19. 

15.  243 

16.  213 

17.  113 

18.  424 

19. 

$3.22 

X2 

X3 

X2 

X2 

X3 

4^86 

639 

226 

m 

$9.66 

Which  multiplications  are  wrong?  Why? 

20.  212 

21.  324 

22.  224 

23.  112 

24. 

$1.14 

X3 

X2 

X2 

X3 

X2 

636 

% 

336 

$2.28 
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-★Answers  Not  on  Reproduced  Page  261 


7.  Box  C.  Ones:  Think,  “3  times  2 = 6.” 
Write  “6”  in  one’s  place  in  the  product. 

Box  D.  Tens:  Think,  “3  times  3 tens  = 9 
tens.”  Write  “9”  in  ten’s  place  in  the  product 
and  “0”  in  one’s  column. 

Box  E.  Hundreds:  Think,  “3  times  1 hundred 
= 3 hundreds.”  Write  “3”  in  hundred’s  place  in 
the  product  and  “0”  in  both  ten’s  and  one’s  col- 
umns. 

Box  F.  Add  the  3 products  found  in  boxes 
C-E.  6 and  90  and  300  are  396 


8.  Box  G.  Ones:  Think,  “3  times  2 = 6.” 
Write  “6”  in  one’s  column  in  the  product. 

Tens:  Think,  “3  times  3 = 9.”  Write  “9”  in 
ten’s  column  in  the  product. 

Hundreds:  Think,  “3  times  1 = 3.”  Write  “3” 
in  hundred’s  column  in  the  product. 

9.  6 is  in  one’s  place  to  show  6 ones 

9 is  in  ten’s  place  to  show  9 tens 

3 is  in  hundred’s  place  to  show  9 hundreds 

10-14.  Responses  should  be  similar  to  that  given 
for  Ex.  8 above. 


i 

I 

1 


I 
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Teaching  Pages  260  and  261 

Pupil’s  Objective:  To  develop  intelligent  skill 
in  multiplying  3-place  numbers  by  1 -place  num- 
bers, without  carrying. 

Background.  Types  of  examples  taught  are  il- 
lustrated in  boxes  A and  B below.  The  lesson 


400 

, X 2 

begins  with  the  multiplication  of  3-place  numbers 
in  the  even  hundreds,  like  Ex.  A,  since  it  is  neces- 
sary first  to  develop  the  generalization  that  you 
multiply  hundreds  like  ones.  The  operation  is  pre- 
sented, as  usual,  as  a short  way  of  adding  and  so 
demonstrates  again  the  fact  that  multiplication 
may  be  substituted  for  addition  when  equal 
groups  or  numbers  are  combined. 

Next  the  full  rationale  is  presented  for  a case  like 
Ex.  B above,  where  no  carrying  is  involved,  and 
then  oral  practice  is  given  with  this  type  of  example. 

Pre-book  Lesson.  You  may  want  children  to 
experiment  orally  with  examples  like  the  following: 

a.  Even  hundreds.  There  are  100  envelopes  in  each 
box.  How  many  envelopes  are  there  in  3 boxes? 


100 
100 
+ 100 

or 

1 hundred 

X 3 

or 

100 
X 3 

300 

3 hundreds 

300 

b.  No  carrying.  There  are  144  cookies  in  each  box. 
How  many  cookies  are  there  in  two  boxes? 

144  = 1 hundred  and  4 tens  and  4 ones. 

Multiply  ones  first: 

4 ones  4 

X 2 X 2 

8 ones  8 

Multiply  tens: 

4 tens  40 

X 2 X 2 

8 tens  80 

Multiply  hundreds: 

1 hundred  100 

X 2 ^ 

2 hundreds  200 


Add  parts  together: 


Hundreds 

Tens 

Ones 

8 

8 

8 

80 

+ 2 

+ 200 

2 

8 

8 

288 

New  Words:  page  260,  feed;  page  261,  sends 

Book  Lesson.  Oral  work. 

Differentiations  and  Extensions.  More  capable 
children  may  write  examples  like  Ex.  15-24  on 
page  261  to  present  to  others  (possibly  to  partners). 
The  numbers  multiplied  must  be  within  such 
limits  that  no  carrying  will  result  and  none  of  the 
unlearned  M.  facts  will  occur. 


NOTES 


Multiplying  Hundreds  with  Carrying 

Carrying  1 ten  or  more  [O] 


In  Ex. 

la,  to  multiply 

ones,  think. 

“7  X 3 

= 21.” 

Write  “1” 

in  one’s 

place  in  the  product  and  carry  2 tens. 

For  tens,  thinks 

“7X1  = 7, 

and  2 carried  are  9.” 

Write  “9” 

in  ten’s  place. 

For  hundreds, 
hundred’s  place. 

think. 

“7x  1 

= 7.” 

Write 

“7”  in 

Tell  what  to  think  in  Ex.  lb  to  Ig. 

a 

b 

c 

d 

e 

f 

g 

1.  113 

139 

111 

325 

113 

316 

$2.45 

X7 

X2 

X8 

X3 

X6 

X2 

X2 

791 

278 

888 

975 

678 

632 

$4.90 

[W] 

For  rows  2 and  3,  write  products  on 

folded  paper. 

2.  214 

112 

223 

327 

317 

Ill 

$1.13 

X3 

X5 

X4 

X2 

X3 

X9 

X5 

Wl 

ssv 

wr 

775 

3.  112 

429 

112 

348 

229 

211 

$1.11 

X8 

X2 

X6 

X2 

X3 

X4 

X7 

loll 

'm 

lof? 

w 

fvn 

© Extra  Practice.  Work  Extra  Practice  Set  64. 


Changing  Numbers  Around 

1.  2x4=<?  4x2  = ^*  Does  changing  the  numbers 
around  change  the  product? 

2.  Each  of  the  34  children  in  our  room  has  asked  2 
friends  to  a picnic.  How  many  friends  were  asked? 

For  the  way  to  find  how  many  thirty-four  2’s  are,  or 
34  X 2,  study  the  work  at  the  top  of  page  263. 


We  may  write  Ex.  2 as  m box  A. 

A 

B 

But  it  is  easier  to  change  the 

2 

34 

numbers  around  and  work  as  in 

X34 

X2 

box  B. 

68 

Copy  Ex.  3 to  14  and  multiply.  Where  you  need  to, 
change  the  numbers  around. 

Check  yoiu:  work  by  multiplying  a second  time. 


3.  3x  231 

4.  11  X 555 

5.  2 X 316<^32 

6.  89  X 32^7 


7.  23  X 5//5 

8.  2 X 235 4^7^? 

9.  32  X 4 
10.  2 X 418<PJ<^ 


11.  3 X $3.16^^^^* 

12.  6 X $0,325*772 

13.  3 X $1.28W 

14.  7 X $1.13^27/ 


Multiplying  0 

[O] 

1.  Tom  took  3 turns  in  a ring  game.  He  got  .Q.  and 
and  -d..  What  was  his  score ?/7 

2.  You  can  add:  0 + 0 + 0. 

Can  you  multiply  ?jf^hree  O’s  = 0 

3.  Tom  took  3 more  turns,  or 
6 in  aU,  without  making  a point. 

What  was  his  score  then? 

0+0+0+0+0+0=5 
Six  O’s  = 0 

Say  the  products  in  Ex.  4 to  10. 

4.  0 5.  0 6.  0 7.  0 8.  0 9.  0 10.  0 

xl  x8  x5  ^ ^ 2^ 

~U  ~D  0 0 0 0 

0 multiplied  by  any  number  gives  0. 


262 
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Teaching  Pages  262  and  263 

Pupil’s  Objectives:  (a)  To  learn  how  to  carry 
a ten  in  multiplying  3-place  numbers;  {b)  to  learn 
to  multiply  by  the  smaller  of  the  given  factors; 
(c)  to  learn  the  M.  facts  for  0 by  principle. 


Background.  The  multiplication 
skills  presented  on  the  previous  two 
pages  are  carefully  expanded  at  the  top 
of  page  262  in  the  pupil’s  book  to  in- 
clude examples  of  the  type  shown  at  the 
right  where  the  carrying  of  tens  is  re- 
quired. Written  practice  then  follows. 

There  is  nothing  wrong  about  multi- 
plying 3 by  237;  it  is  just  easier  to  “change  the 


112 
X 7 


$1.13 
X 6 


numbers  around”  before  multiplying  (the  word 
“factor”  is  not  used  in  Grade  3).  Justification  for 
this  practice,  using  pairs  of  M.  facts,  is  developed 
first  (Ex.  1,  text  page  262).  There  follow  examples 
in  some  of  which  the  factors  can  be  interchanged  to 
advantage.  From  this  point  on  in  the  pupil’s  book, 
there  will  be  many  examples  in  which  the  larger 
number  occurs  as  the  apparent  multiplier.  The 
new  skill  will  thus  be  reinforced  and  kept  alive. 

The  M.  facts  for  0 are  taught  just  before  they 
are  needed  in  multiplication  examples  where  0 ap- 
pears as  a multiplicand  figure.  There  is  no  advan- 
tage in  teaching  them  sooner  for  they  scarcely 
“make  sense”  by  themselves.  An  understanding 
of  the  generalization  at  the  bottom  of  page  263 
will  help  your  pupils  learn  all  of  the  0-facts  quickly. 
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Pre-book  Lesson 

1.  See  if  you  can  help  pupils  to  suggest  and 
record  a solution  to  a realistic  problem  in  some- 
what the  same  manner  as  is  shown  below  for  the 
illustrative  problem. 

For  each  of  two  holidays  the  class  is  going  to  make 
128  favors.  How  many  favors  will  that  be  in  all? 


128  is  1 hundred  -f  2 tens  -f  8 ones. 

Multiply  ones: 

8 ones 

8 

X 2 

X 2 

16  ones,  or 

16 

1 ten  and  6 ones 

Multiply  tens: 

2 tens 

20 

X 2 

X 2 

4 tens 

40 

Multiply  hundreds: 

1 hundred 

100 

X 2 

X 2 

2 hundreds 

200 

Add  parts  together: 

Hundreds  \ Tens  [ Ones 

i 1 1 6 

16 

1 4 j 

40 

+ 2 : ! 

+ 200 

2 15  16 

256 

Emphasize  that  in  2X  128  the  product  of  the 
ones  contained  1 ten,  which  had  to  be  carried  to  the 
ten’s  place.  This  learning  may  be  reinforced  by 
demonstration  with  bundles  of  tickets. 

2.  Use  known  M.  facts  and  help  children  review 
the  understanding  that  “changing  the  numbers 
around  does  not  change  the  product.” 

1 2 2 3 3 1 

^ ^ ^ ^ XI  X 3 

Book  Lesson 

Row  1 (page  262):  Oral  work. 

Rows  2 and  3 (page  262):  Written  work. 

Ex.  1 and  2 (page  262):  Oral  work. 

Ex.  3-14  (page  263,  top):  Written  work.  Box  A 
at  the  top  of  page  263  does  not  require  two-step 


multiplication,  as  may  be  assumed  at  first  glance 
for  it  is  to  be  done  by  “changing  the  numbers 
around”  as  in  box  B. 

Ex.  1-10  (page  263,  bottom):  Oral  work.  For 
Ex.  4-10  ask  pupils  to  “prove”  some  examples 
by  using  containers  and  tickets  or  by  adding. 

Differentiations  and  Extensions 

1.  Slower  learners  may  use  a pocket  chart  with 
bundles  of  tickets  to  show  lack  of  need  for  carrying 
tens  with  Ex.  10-24  on  page  261  and  need  for 
carrying  in  row  1 on  page  262. 

2.  Further  time  may  be  spent  in  developing 
your  pupils’  understanding  of  “changing  the  num- 
bers around”  so  that  this  skill  may  be  used  in- 
telligently in  problem-solving.  A suggested  prob- 
lem and  record  is  shown  below. 

A family  uses  3 quarts  of  milk  each  day.  How  many 
quarts  will  it  use  in  36  days? 

Using  actual  multiplier  Easier  way 

3 36 

X 36  X 3 

3.  As  needed,  assign  Extra  Practice  Set  64 


Set  64.  Carrying  a 10  in  M.  of  a 3-place  by  a 1 -place  number 


a 

b 

c 

d 

e 

f 

1.  112 

113 

125 

112 

317 

$1.13 

X 6 

X 4 

X 2 

X 7 

X 3 

X 5 

672 

452 

250 

784 

951 

$5.65 

2.  129 

113 

216 

112 

127 

$1.12 

X 3 

X 7 

X 2 

X 5 

X 2 

X8 

387 

791 

432 

560 

254 

$8.96 

NOTES 
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Multiplying  0 in  a Number 

Carrying  1 ten  or  more  [O] 

1.  The  air  distance  from  Elson  to  Kent  is  230  miles. 
How  far  will  a plane  go  if  it  flies  from  Elson  to  Kent  and 
then  back  to  Elson  again?  2 X 230  = ? 

Work  as  in  box  A. 

Ones:  Think,  “2x0  = 0.”  Write  “0”  in  one’s  place 
of  the  product. 

Tens:  Think,  “2x3  = 6.”  Write  “6”  in  ten’s  place. 

Hundreds:  Think,  “2x2  = 4.”  Write  “4”  int!!'?^ace. 

2.  Another  plane  flies  204  miles.  How  far  will  3 times 
that  distance  be?  Explain  the  work  in  box 


A 

B 

C 

D 

E 

230 

204 

202 

$1.03 

$3.09 

X2 

X3 

X4 

X7 

X3 

460 

612 

m 

^7.2/ 

^9.27 

Copy  boxes  C to  E at  the  board  and  fimsh  them. 

[W] 

Copy  and  multiply  by  the  1 -figure  number. 


3.  2 X ^20 

4.  120  X 2>3(,o 

5.  6 X 

6.  4 X 200^^^ 

7.  2 X 307^/4^ 

8.  4x  120^^^^ 


9.  408  X 2^/(, 

10.  3 X 208^24^ 

11.  7 X 110  774? 

12.  109  X 2 2/g 

13.  3 X 210^54? 

14.  107  X 332/ 


15.  5 X $1.02#^./4? 

16.  3 X %3Mn/^ 

17.  205  X 2 m 

18.  6 X %\.Q3h./8 

19.  100  X 9,  goo 

20.  2 X %3MH.I2 


Background.  One  of  the  reasons  for  teaching 
the  M.  facts  for  0,  but  only  one  of  the  reasons,  is 
that  children  may  adopt  a uniform  thought  pattern 
in  dealing  with  every  figure  in  a multiplicand,  0 as 
well  as  other  figures. 

In  Ex.  a below,  the  thought  pattern  (in  abbre- 
viated form)  is:  “two  3’s,  6;  two  4’s,  8;  two 
2’s,  4.”  In  Ex.  b,  it  is:  “two  3’s,  6;  two  O’s,  0;  two 
2’s,  4.”  In  Ex.  c,  it  is:  “two  O’s,  0;  two  3’s,  6;  two 
2’s,  4.” 

a,  243  b.  203  c.  230 

X 2 X 2 X 2 

If  the  M.  facts  for  0 are  not  taught,  then  a special 
thought  pattern  has  to  be  developed  to  deal  with 
the  0,  such  as,  in  Ex.  b\  “two  3’s,  6;  bring  down  0 
in  ten’s  place  (or  something  of  the  kind,  but  in  any 
case,  a changed  pattern);  two  2’s,  4.”  Further 
difficulties  arise,  also,  when  the  thought  pattern 
for  0 has  to  be  changed  still  more  in  an  example 
like  Ex.  d below  in  which  the  carrying  of  a ten  is 
required.  No  change  need  be  made,  however, 
when  the  0-facts  are  learned  and  used  as  such. 

d.  107 
X 4 
428 


© Extra  Practice.  Work  Set  63. 


Book  Lesson.  Ex.  1 and  2:  Oral  work.  Ex.  3- 
20:  Written  work. 
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Differentiations  and  Extensions 


Teaching  Page  264 

Pupil’s  Objective:  To  learn  how  to  multiply  0 
when  it  is  the  final  or  middle  figure  in  a 3-place 
multiplicand. 

^★Answers  Not  on  Reproduced  Page  264 

2.  Box  B.  Ones:  Think,  “3  times  4 = 12.” 
Write  “2”  in  one’s  column  in  the  product  and  carry 
1 ten  to  the  ten’s  column. 

Tens:  Think,  “3  times  0=0  and  the  1 ten 
carried  makes  1 ten.”  Write  “1”  in  ten’s  column 
in  the  product. 

Hundreds:  Think,  “3  times  2 = 6.”  Write  “6” 
in  hundred’s  column  in  the  product. 


1.  Let  slower  learners  do  some  examples  with  a 
pocket  chart. 

2.  Slower  learners  may  also  use  orally,  or  in  a 
written  assignment,  the  following  examples: 

a.  Tell  the  missing  figures  (or.  Write  the  missing 
figure  for  the  ? in  each  example). 


420 

107 

230 

104 

102 

X 2 

X 3 

X 2 

X 3 

X 8 

84? 

3?1 

46? 

3?2 

8?6 

b.  Tell  which  multiplications  are  wrong  and  why 
(or.  Copy  the  examples  which  have  wrong  answers  and 
do  them  correctly). 


105 

230 

203 

420 

103 

X 2 

X 3 

X 4 

X 2 

X 9 

210 

693 

802 

840 

907 

264 


3.  When  pupils  are  capable  of  intelligent,  inde- 
pendent work,  assign  Extra  Practice  Set  63 


Set  63. 

M.  with  0 as  the  middle  figure 

in  the  multiplicand 

a 

b 

c 

d 

e 

f 

. 309 

304 

102 

103 

203 

$2.08 

X 3 

X 2 

X 6 

X 9 

X 4 

X 3 

927 

608 

612 

927 

812 

$6.24 

5 

102 

9 

102 

$1.03 

8 

X 103 

X 7 

X 102 

X 5 

X 6 

X 103 

515 

714 

918 

510 

$6.18 

824 

Teaching  Page  265 


Ann  Rides  in  an  Airplane 

A.,  S.,  and  M.  problems  [W] 

A.,  S.,  or  M.,  which?  Write  your  work. 


Pupil’s  Objective:  To  practice  solving  mixed 
one-step  problems  using  one  of  the  three  processes, 
addition,  subtraction,  or  multiplication. 

New  Word:  seats 

Book  Lesson.  Written  work. 

Differentiations  and  Extensions 

1.  Organize  an  oral  lesson,  following  the  com- 
pletion of  the  written  assignment,  to  discuss  the 
choice  of  operation.  For  problems  that  prove  to  be 
difficult,  use  dramatization,  representative  objects, 
or  sketches  to  develop  understanding. 

2.  It  is  good  practice  now  and  then — and  it  in- 
troduces variety — deliberately  to  expose  children  to 
mistakes,  in  order  to  see  what  they  will 
do.  It  takes  a good  actor  to  “bring  the 
stunt  off”  successfully;  but  try  it.  Go 
to  the  chalkboard  and  write  the  work 
for  problem  1 as  at  the  right.  Ask  how 
many  did  the  problem  that  way.  When 
objection  appears,  insist  that  your  solution  be 
proved  wrong,  meanwhile  defending  it  with  what- 
ever arguments  you  can  find. 

3.  A unit  on  transportation  includes  many  arith- 
metical situations.  Ex.  6 and  7 on  this  page  direct 
attention  to  differences  between  plane  and  train 
travel  in  time  and  distance.  By  collecting  time- 
tables and  maps,  by  visiting  railroad  stations  and 
airports,  and  by  interviewing  representatives,  pu- 
pils may  extend  their  knowledge  and  collect  data 
for  many  practical  arithmetic  problems.  Possibly 
a classroom  “Travel  Bureau”  may  be  established 
to  stimulate  pupils  to  acquire  and  use  information. 


$1.15 

XJ 

$1.12 


1.  Mr.  and  Mrs.  Brown  rode  with  Ann  to  the  airport. 

A bus  ticket  cost$1.15.  The  3 bus  tickets  cost  how  much  ? v 

M.  ; $3M5 

2.  Ann  was  to  ride  365  miles  on  one  plane  and  then 
475  miles  on  another,  or  how  many  miles  in  all?A.;(?W 

3.  On  Ann’s  plane  there  were  26  rows  of  2 seats  each. 
How  many  seats  were  there  in  all?  M.; 52 

4.  After  going  190  miles  of  the  365  miles,  the  first 
plane  landed.  It  then  went  the  rest  of  the  365  miles,  or 
how  many  miles,  without  stopping?  S. ; nS 

5.  Ann’s  bus  ticket  from  the  airport  was  $1.35.  She 
paid  with  a $5.00  bill.  How  much  was  her  change? 5.; ^.65 

6.  Ann’s  trip  to  Haskins  took  6 hours.  By  train  it 
takes  3 times  as  long,  or  JS.  hours.  M. ; IS 


7 . Ann’s  trip  was  840  miles  long.  It  would  have  been 
910  miles  by  train.  How  much  shorter  was  the  plane  trip?  v 

8.  Write  a multipHcation  problem  about  an  airplane. 
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NOTES 
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Carrying  Hundreds 

[O] 

Bob  says  that  240  on  an  orange 
box  means  “240  oranges.”  Bob 
wants  to  know  how  many  oranges 
there  are  in  all  3 boxes. 

1.  If  Bob  adds,  what  numbers 
will  he 

2.  Are  there  three  240’s?^ 

3.  Could  Bob 


4.  Study  the  work  in  box  A. 
Ones:  Think,  “3x0  = 0.”  Write, 
“0”  in  the  product.  In  what  place 
is  0 written 
Tens:  TUnk,  “3x4=12.”  Write  “2”  in 
ten’s  place.  12  tens  = 1 hundred  and  2 tens. 
Then  what  is  carried 

Htmdreds:  Think,  “3x2  = 6.”  6 and  the 
1 (hundred)  carried  are  7.  Write  “7”  in 
himdred’s  place. 


Bob  saw  2 boxes  of  oranges  with  the  number  256  on 
each  box.  How  many  oranges  were  in  the 
2 boxes?  Must  you  find  2 X 

5.  Explain  the  work  in  box  B. 

In  this  example  you  carry  both  a ten  and 
a hundred.  Why?  Tell  what  to  think.^ 

Carry  hundreds  like  tens  when  the  product 
in  the  ten’s  column  means  10  tens  or  more. 


★Answers  Not  on  Reproduced  Page  26 


Teaching  Pages  266  and  267 

Pupil’s  Objective:  To  learn  how  to  carry  hun- 
dreds or  both  tens  and  hundreds  in  multiplying 
3-place  numbers. 

Background.  Your  pupils  are  ready  for  the 
skill  of  carrying  hundreds  because  they  have  carried 
tens  in  multiplication  examples.  They  may  well  be 
able  to  recognize  the  need  for  carrying  hundreds 
here  and  to  explain  the  procedure  in  the  examples 
on  page  266  without  a long  and  careful  develop- 
ment of  the  new  skill. 

Pre-book  Lesson.  Try  to  have  your  pupils  sug- 
gest what  is  to  be  done  by  using  examples  such  as 
the  following,  which  you  can  fit  into  classroom 
situations: 

(3.  3 X 150  (carrying  hundreds  only) 

6 X 132  (carrying  tens  and  hundreds) 

Book  Lesson  (page  266).  Oral  work. 

Book  Lesson  (page  267).  Written  work. 

1.  Two  specific  suggestions  may  be  needed 
before  pupils  start  this  written  work.  First,  call 
attention  to  the  need  for  the  type  of  practice  in 
rows  1 to  4 and  do  some  orally.  Then,  with  the 
class,  read  the  directions  for  rows  5-9,  emphasizing 
the  direction  “always  multiply  by  the  number 
with  fewer  figures.”  This  will  indicate  that 
changes  must  be  made  when  copying. 

2.  Slower  learners  should  do  a few  practice 
examples  in  a small  group  (possibly  with  the  pocket 
chart),  then  one  row  at  a time,  having  the  work 
checked  before  continuing  both  for  misunder- 
standings and  errors  of  procedure. 


5.  Box  B. 

Ones:  Think,  “2  times  6 = 12.”  Write  “2”  in 
one’s  place  in  the  product.  12  is  the  same  as  1 ten 
and  2 ones.  Carry  1 ten. 

Tens:  Think,  “2  times  5 = 10.”  10  tens  and 
1 ten  carried  are  11  tens.  11  tens  is  the  same  as 
1 hundred  and  1 ten.  Write  “1”  in  ten’s  place  in 
the  product.  Carry  1 hundred. 

Hundreds:  Think,  “2  times  2=4.”  4 hundreds 
and  1 hundred  carried  are  5 hundreds.  Write  “5” 
in  hundred’s  place  in  the  product. 


Differentiations  and  Extensions 

1.  Write  some  examples  with  incorrect  answers 
and  ask  slower  learners  to  “catch”  the  mistakes  as 
they  do  the  examples  correctly. 

2.  More  capable  children  may  try  to  decide 
whether  answers  are  “sensible,”  and  then  dem- 
onstrate their  findings  to  others,  as  shown  below 
for  Ex.  5a  on  page  267. 

456  is  more  than  400 
X 2 X 2 

912  is  more  than  800 
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Carrying  in  Multiplication 

For  each  example  write  only  the  answer.  In  Ex.  la, 
thinki  “four  3’s  are  12,  and  2 are  14.” 

abed 

1.  4x3+2 /4^  6x2+4/^  7x3+1 22  3x9+3i^ 

2.  3x5+2 /7  9x3+2  2r2  X9+2Z0  3x8+2  26 

3.  3x4+3/+  2x8+2/^  6x3  + l/<2  8x3+4 2^^ 


To  Keep  in  Practice 
Copy  and  work.  Check  where  you  can. 


1.  5 X 123  (ol5 

2.  600  - 985i?2 

3.  711  - 659+2 

4.  235  X 3 105 

5.  8x  103<f24^ 


6.  4 X 233  <132 

7.  348+  459  m 

8.  459  X 2 9/8 

9.  306  - 187 119 
10.  3 X 240  no 


11.  102  X 7 7/-^ 

12.  6x  103  6// 

13.  410  - 93  J/7 

14.  340  X 2 680 

15.  237  + 568  805 


4.  2x  6 + 2/-7  9 x 2 + 32/  2 x 7 + 3/7  2 x 5 + 3/+ 


Copy  and  multiply.  Always  multiply  by  the  number 
with  fewer  figures.  Check  each  example  by  multiplying 


agam. 

a 

b 

c 

d 

e 

f 

g 

5.  456 

197 

7 

296 

185 

$4.59 

$1.32 

X2 

X3 

Xl31 

X3 

X3 

X2 

9/2 

59/ 

9/1 

888 

53+ 

^9./ 8 

$6.60 

6.  233 

159 

5 

396 

234 

$1.22 

$2.48 

X4 

X3 

Xl22 

X2 

X3 

X7 

X3 

932 

411 

6/0 

192 

102 

P8.54 

$1.44 

7.  113 

246 

3 

189 

122 

$0.23 

$1.23 

X8 

X2 

Xl78 

X3 

X6 

X9 

X8 

904 

492 

534 

561 

132 

$2.01 

$9.84 

8.  246 

132 

7 

356 

308 

$1.23 

$1.03 

X3 

X6 

Xl03 

X2 

X3 

X5 

X9 

738 

192 

72/ 

7/2 

924 

$6./ 5 

$9.27 

9.  103 

112 

5 

123 

102 

$1.47 

$1.33 

X6 

X8 

Xl30 

X7 

X6 

6/8 

896 

650 

86/ 

8/6 

$4.4/ 

$7.98 

© Extra  Practice.  Work  Set  68. 
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3.  All  pupils  who  need  more  help  may  do  Extra 
Practice  Set  68. 


Set  68.  Carrying  a 10  and  a hundred  in  M. 

a 

b 

c 

d 

e 

f 

1.  168 

123 

309 

3 

123 

284 

X 3 

X 8 

X 3 

X 239 

X 7 

X 3 

504 

984 

927 

717 

861 

852 

2.  497 

132 

2 

178 

356 

8 

X 2 

X 5 

X 175 

X 3 

X 2 

X 103 

994 

660 

350 

534 

712 

824 

3.  385 

103 

295 

468 

247 

132 

X 2 

X 9 

X 3 

X 2 

X 3 

X 6 

770 

927 

885 

936 

741 

792 

16.  $5.93  + $0.67  + $2.48  HoS 

17.  Two  dollars  minus  fifty- two  cents.  $/.98 


Do  You  Know? 


Write  answers  on  folded  paper. 

Progress  Test  24  [W] 

a 

b 

c 

d 

e 

1 

g 

1.  103 

421 

68 

320 

800 

158 

740 

X5 

+ 376 

X2 

X3 

-149 

X3 

-34 

5/5 

797 

/36 

960 

65/ 

414 

TUi) 

2.  412 

203 

89 

120 

32 

315 

$1.03 

-308 

X4 

+376 

X7 

X8 

-68 

X8 

/04 

8/Z 

465 

840 

266 

■^97 

$8.24 

3.  248 

17 

258 

30 

2U 

45 

52^ 

38 

199 

306 

9 

m 

6 

60 

+ 197 

+ 288 

+271 

35 

2Si 

6 

70 

483 

504 

835 

+9 

+25^ 

96$ 

9 

+2 

68 

100 

+80 

83$ 

Copy  and  work  the  example  in  which  you 


4.  carry  a ten.  B 

5.  carry  a hundred.  C 

6.  should  change  the 
numbers  around.  A 

^268 


Teaching  Page  268 

Pupil’s  Objectives:  (a)  To  practice  working 
addition,  subtraction,  and  multiplication  examples ; 
{b)  to  take  a test  in  computational  skills  previously 
learned. 

Book  Lesson.  Ex.  1-17  (top):  Written  work. 
Ex.  1-6  (bottom):  Written  work.  Progress 
Test  24. 

Differentiations  and  Extensions.  If  you  feel 
Progress  Test  24  entails  too  much  work  for  slower 
learners^  judiciously  limit  the  number  of  examples 
required  of  these  pupils.  Examples  omitted  may 
be  used  later  to  evaluate  the  effects  of  reteaching. 


A 

B 

C 

4 

103 

142 

Xl2 

X4 

X3 

^8 

4/2 

426 

267 


Do  You  Know? 


Differentiations  and  Extensions 


Progress  Test  25  [W] 

Answer  Ex.  1 to  13  by  writing  “Yes”  or  “No.” 

1.  Is  32  X 7 equal  to  7 X 32?|^^ 

2.  Does  a pint  measure  hold  2 cups?!^ 

3.  Does  a quart  measure  hold  2 pints 

4.  Must  you  carry  in  the  example,  4 x 22?“^ 

5.  If  you  buy  a 39^  book  with  a dollar,  could  your 
change  be  a penny,  a dime,  and  a half  dollar 

6.  Can  you  drink  3 gallons  of  milk  in  one  day?^ 

7.  Is  0 the  product  of  9 X 0?|^ 

8.  Do  we  buy  butter  by  the  pint?'^ 

9.  Do  cents  always  take  two  places 

10.  Are  4 quarts  equal  to  1 gallon ?|^ 

11.  Could  you  multiply  to  find  12  + 12  + 12  + 12  = 

12.  At  8:30  o’clock,  is  the  minute  hand  on  8?^ 

13.  If  you  multiply  1 by  a number,  does  the  product 
always  end  in  1 ? 

Write  your  answers  for  Ex.  14  to  18. 

14.  What  multipUcation  fact  goes  with 

15.  What  fraction  is  shown  ^ 
by  the  red  part  of 

16.  Is  i of  B red?%^ 

17.  Draw  a line  and  on  it  mark  off  3 finger  inches. 

18.  Make  a drawing  which  shows  that  i of  one  thing  is 
not  always  equal  to  i of  another  thing. 
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Teaching  Page  269 

Pupil’s  Objective:  To  review  important  ideas 
and  relationships. 

Background.  This  page  in  the  pupil’s  book, 
like  other  Progress  Tests,  is  both  a test  and  a 
review.  Here  are  ideas  and  relationships  taught 
both  in  Chapter  7 and  in  earlier  chapters.  Many 
items,  therefore,  can  be  regarded  as  parts  of  the 
maintenance  program.  It  has  long  been  recog- 
nized that  there  is  a need  for  maintenance  programs 
in  the  case  of  computational  skills.  Why  not  also 
in  the  case  of  the  concepts  and  meanings  which  are 
the  backbone  of  skill  in  computation? 

Book  Lesson.  Written  work.  Progress  Test  25. 


1.  All  children.  Plan  for  an  oral  lesson  following 
the  written  lesson.  For  Ex.  1-13,  let  pupils  prove 
that  their  affirmative  answers  are  correct  and  have 
them  re- word  questions  answered  with  “no”  so 
that  they  could  be  answered  with  “yes.” 

2.  Discuss  answers  given  for  Ex.  14-18. 

Teaching  Pages  270  and  271 

Pupil’s  Objective:  To  become  acquainted  with 
the  meaning  of  measurement  division. 

Background.  Altogether,  five  pages  of  the  pu- 
pil’s book  are  used  to  develop  the  idea  of  measure- 
ment division,  without  any  attempt  to  teach  the  D. 
facts  as  such,  just  as  five  pages  were  used  in  devel- 
oping the  idea  of  multiplication.  Lessons  on  the  D. 
facts  for  dividing  by  2 start  on  page  275,  after  di- 
vision as  a process  has  some  meaning  for  pupils. 
In  this  chapter,  only  the  measurement  idea  in  di- 
vision is  treated.  To  introduce  both  the  measure- 
ment and  the  fractional-part  idea  together,  or  in 
close  proximity,  would  lead  to  serious  confusion  in 
which  neither  idea  would  be  acquired. 

On  pages  270  and  271  four  simple  but  typical 
division  problems  are  solved  orally,  'each  being 
finally  formulated  as  a D.  fact.  In  this  work,  give 
particular  attention  to  the  method  of  solution  and 
to  the /orm  of  statement  for  each  example  (e.g.,  4’s 
in  12  =?). 

Problem  1 is  first  solved  by  using  a pair  of  pic- 
tures, and  the  solution  is  checked  by  using  groups 
of  dots  (semi-concrete  representation)  and  by  sub- 
tracting 4’s.  The  other  three  problems  (for  5’s  in 
15,  3’s  in  12,  and  7’s  in  14)  are  solved  by  the  two 
last-named  methods. 

An  important  point  is  raised  after  Ex.  4,  and 
the  whole  series  of  activities  leads  to  the  generali- 
zation following  Ex.  4 on  page  271.  The  written 
exercises  (Ex.  5-13)  are  intended  primarily  to  test 
understanding — to  help  you  to  discover  whether 
your  pupils  can  translate  abstract  division  examples 
into  appropriate  pictures  with  dot  groups  to  use 
in  finding  answers.  Your  pupils  are  not  expected 
to  memorize  the  facts  for  these  exercises,  for  at 
this  time  they  are  learning  the  meaning  of  measure- 
ment division  as  a process. 


268 


Billy  Helps  at  the  Roadside  Stand 

Introduction  to  measurement  division  [O] 

1.  Billy  puts  4 beets  in  a bunch.  How  many  bunches 
of  4 beets  can  he  make  with  12  beets  (picture  A)? 

Billy  counted  4 beets  and  made  one  bunch,  4 beets 
more  for  a second  bunch,  and  4 more  beets  for  a third. 
He  made  3 equal  btmches  (picture  B). 

Check  Billy’s  work  with  this  dot  picture. 

• 4’sinl2=3 

Check  his  work  by  subtracting  4’s  from  12. 

12  - 4 = 8 (one  4 subtracted,  8 left  over) 
8-4=4  (two  4’s  subtracted,  4 left  over) 
4-4=0  (three  4’s  subtracted,  0 left  over) 

In  12  there  are  Was  Billy’s  work  right? 

2.  Billy  has  15  apples.  He  puts  5 apples  in  each  bag. 
How  many  bags  of  5 apples  will  he  have? 

Use  the  dot  picture  below  to  find  out. 

• ••••  •••••  5’sinl5=-3 

Subtract  5’s  from  15.  Think,  “15-5=10,  10-5  = 5, 
5-5  = 0.  In  15  there  are.^4A2e^5’s.” 
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Meaning  of  division 

3.  Billy  puts  3 carrots  in  a bunch.  With  12  carrots, 
how  many  bunches  of  3 carrots  can  he  make? 

The  number  question  is,  “3’s  in  12  = ?” 

Use  the  dot  picture  below  to  get  the  answer. 

3’s  in  12  = ^ 

Find  out  by  subtracting  3’s  from  12. 

12-3  = 9,  9-3=6,  6-3=3,  3-3=0. 

In  12  there 

4.  Billy  puts  7 onions  in  a bunch.  With  14  onions, 
how  many  bimches  of  7 onions  can  he  make? 

Use  the  dot  picture  to  get  the  answer. 

• ••••••  •••••••  7’sinl4  = 2 

Subtract  7’s  from  14.  14  - 7 = 7,  7-7  = 0. 

In  14  there  are  i^7’s. 

In  these  examples  you  have  been  subtracting.  You 
have  also  been  dividing. 

7’s  in  14  = 2 is  a division  (D.)  fact. 

When  you  find  how  many  equal  groups  there 
are  in  a larger  group,  you  are  dividing. 


Copy  Ex.  5 to  13.  Draw  dot  pictures 
and  write  the  answers.  Ex.  5 is  done  in 
the  box.  3’s  in  9 = 3 is  a division  fact. 

5.  3’s  in  9 =5  8.  7’s  in  21=5  11.  4’s  in  8 = 2 

6.  2’sin4  = 2 9.  2’sinl2  = <^  12.  2’sinl0  = 5' 

7.  5’sinl0  = 2 10.  3’s  in  15  =3-  13.  6’sinl8=5 
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[W] 


3’s  in  9 = 3 


Pre-book  Lesson 

1.  Let  children  manipulate  groups  of  objects  to 
find  the  answers  for  typical  classroom  division 
problems,  such  as: 

John  had  12  pencils  and  gave  2 of  them  to  as  many 
children  as  he  could.  How  many  children  got  2 pen- 
cils each? 

If  John  lays  out  pairs  of  pencils  on  a table,  he 
will  arrive  at  the  answer,  six  2’s. 

2.  Write  on  the  board  “2’s  in  12  = ?”  Help 
your  pupils  to  see  that  this  abstract  statement 
really  defines  the  problem.  Then  help  them  to  see 
that  what  John  did  was  to  take  away  (subtract)  2’s 
as  long  as  he  could.  Rewrite  the  example  with  the 
answer. 


3.  Put  twelve  lines  or  crosses  on  the  board,  and 
have  John  show  what  he  did  by  encircling  pairs  of 
marks  and  then  counting  the  number  of  2’s  thus 
circled.  A similar  procedure  may  be  used  in  con- 
nection with  a number  line.  As  shown  below, 
John  should  first  locate  12  and  then  group  by  2’s 
until  he  reaches  the  zero  end  of  the  number  line. 
In  this  way  he  will  find  that  there  are  six  2’s  in  12. 

12 


10 

o 

r-3  ^ 9 ® 

o 

o 

o 

. . . 1 

five  2’s 

three  2’s 

one  2 

six  2’s  four  2’s  two  2’s 
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Repeat  with  other  experiences  of  this  kind,  using 
3’s  or  5’s  or  4’s,  until  your  pupils  are  ready  for 
the  presentation  in  the  pupil’s  book. 

New  Words;  page  270,  heets^  hunch',  page  271, 
onions,  division 

Book  Lesson 

Ex.  1-4:  Oral  work. 

Ex.  5-13:  Written  work.  Have  all  children 
write  Ex.  5 as  it  is  done  in  the  box  to  set  the  pat- 
tern for  the  written  work.  Move  among  them  as 
they  are  working.  Slower  learners  may  need  small- 
group  help  with  step-by-step  assistance  for  at  least 
a few  examples.  Have  them  tell:  (a)  the  number 
of  dots  in  the  total  group ; {b)  the  number  of  dots 
in  each  of  the  equal  groups;  (c)  the  division  fact 
when  found.  Relate  the  division  facts  to  concrete 
situations  by  showing  or  “proving”  answers,  using 
real  or  representative  materials. 

Differentiations  and  Extensions.  Encourage 
all  children  to  summarize  what  they  have  done  in 
this  lesson,  preferably  while  you  record  the  discus- 
sion on  the  board  somewhat  as  follows: 

a.  We  had  a large  group  which  we  were  to  put  into 
smaller  equal  groups. 

b.  We  took  away,  or  subtracted,  as  many  of  the 
smaller  groups  as  we  could. 

c.  We  foimd  how  many  small  groups  we  could  get 
from  the  large  group. 

d.  We  wrote  what  we  found  as  a division  fact. 

e.  We  noticed  each  time  that  the  things  in  the 
smaller  groups  were  like  the  things  in  the  large  group 
with  which  we  started. 


Teaching  Pages  272,  273,  and  274 

Pupil’s  Objective:  To  acquire  a better  under- 
standing of  the  meaning  of  measurement  division 
by  practice  with:  {a)  pictured  semi-concrete 
groups;  (b)  subtraction  of  equal  numbers. 

Background.  On  page  272  pictured  groups  are 
provided  and,  even  better,  your  children  are  re- 
quested to  draw  groups  of  objects  to  help  them 
learn  the  meaning  of  measurement  division. 

On  page  273  only  abstract  numbers  (without 
pictures)  are  used,  and  the  method  of  solution  is 
that  of  repeated  subtraction  of  equal  numbers. 


Division  Stories  in  Pictures 

Using  pictures  in  D.  problems  [W] 

and  finish  the  division  stories. 

1.  The  egg  box  holds  12  eggs,  in  rows 
of  6.  How  many  rows  are  there? 

In  12  there  6’s. 

6’s  in  12  = 2 

2.  The  cake  pan  has  places  for  12  cupcakes  in  rows 
of  4.  How  many  rows  are  there? 

In  12  there  are/$4^4’s. 

4’s  in  12  = d 

3.  Ann  has  placed  15  jacks  in  groups  of  3.  How 
many  groups  of  jacks  has  she? 

In  15  there  are  3’s. 

- 3’s  in  15  = d” 

4.  Draw  8 oranges  in  groups  of  4.  Then  write  the 
number  story  in  two  ways: 

In  8 there  are  J^4’s.  4’s  in  8 = 2 

As  in  Ex.  4,  draw  pictures  and  write  division  stories 
in  two  ways  for  Ex.  5 to  11. 

5.  Draw  9 apples  in  groups  of  3 each.  3 

6.  Draw  10  boxes  in  groups  of  2 each.  S 

7.  Draw  12  houses  in  groups  of  3 each.  ^ 

8.  Draw  6 boats.  Put  2 in  each  group.  3 

9.  Draw  15  sticks  in  groups  of  5 each.  3 

10.  Draw  8 balls.  Put  them  in  groups  of  2.  4 

11.  Draw  18  buttons  in  groups  of  6 each.  3 

272 

The  nine  problems  on  page  274,  all  of  them  in- 
volving measurement  division,  are  to  be  solved  by 
using  dot  pictures  or  by  repeated  subtraction.  Your 
pupils  are  still  studying  the  meaning  of  the  process, 
not  applying  D.  facts  they  have  memorized.  Per- 
haps you  recall  the  statement  made  much  earlier 
in  this  Manual,  to  the  effect  that  number  facts  are 
to  be  learned  in  the  process  of  solving  problems, 
as  well  as  to  be  applied  later  to  the  solution  of 
problems. 

New  Word:  page  272,  jacks 

Book  Lesson  (page  272).  Written  work.  Use 
the  board  as  the  children  write  on  their  papers,  if 
you  need  to,  but  put  them  “on  their  own”  for 
Ex.  5-11. 
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What  Is  Division? 

Meaning  [O] 

a 

b 

c 

d 

e 

18 

15 

12 

16 

9 

-9  (1) 

-5(1) 

- 4 (1) 

-8  (1) 

-3  (1) 

9 

10 

8 

8 

6 

-9  (2) 

-5  (2) 

-4(2) 

-8  (2) 

-3  (2) 

0 

5 

4 

0 

3 

-5  (3) 

-4  (3) 

-3  (3) 

0 

0 

0 

1.  In  column  a,  use  the  numbers  (i)  and  (2)  to  help 
you  find  how  many  9’s  there  are  in  18. 

9’s  in  18  = 2.  This  is  a division  (D.)  fact. 

2.  How  many  5’s  in  15  (column  b)?^  How  many 
5’s  can  you  subtract?^  Tell  the  division 

Tell  the  division  fact  in 

3.  column  c.*^  4.  column  d.  5.  colunui  e. 

3^A/yV7—3 

In  rows  6 to  10,  subtract  to  find  each  answer.  First 
think  what  number  you  subtract  and  find  how  many 
times  it  can  be  subtracted.  Then  write  the  division  fact 


Jack's  Division  Problems 

[wi 

Read  each  problem.  Then  write  the  division  fact. 
Subtract  or  make  dot  picmres  if  you  need  to. 

1.  Jack  carried  8 plates  from  the  table,  2 at  a time. 
He  made  how  many  trips?  2’s  in  8 = 4^ 

2.  Jack  writes  a page  in  8 minutes.  In  16  minutes, 
how  many  pages  can  he  write?  8’s  in  16  = 2 

3.  Jack  uses  2 sheets  of  paper  for  a letter.  How  many 
letters  can  he  write  on  10  sheets  of  paper?  2’s  in  10  = 5" 

4.  Jack  puts  3^  stamps  on  some  letters.  With  15^  he 
can  buy  how  many  stamps?  3’s  in  15=5 

5.  Jack  has  12  new  spelling  words.  The  12  words  are 
in  rows  of  4.  How  many  rows  are  there?  4’s  in  12  = J 

6.  Jack  copied  the  12  words,  3 in  a column.  He  copied 
how  many  columns?  3’s  in  12  = 4^ 

7.  Jack  spent  a dime  for  apples.  At  5^  each,  how  many 
apples  did  he  buy?  5’s  in  10  = 2 


6. 

7. 

8. 
9. 

10. 


3’s  in  6 = 2 

2’s  in  8 
4’s  in  8 = 2 
2’s  in  10 
3’s  in  12  = ^ 


b 

2’s  in  4 = 2 
2’s  in  6 = -^ 
3’s  in  15 
6’s  in  12  = 2 
6’s  in  18  ='^ 


9’s  in  27  =3 
5’s  in  10  = 2 
7’s  in  14  = 2 
8’s  in  24  =-3 
7’s  in  21  =2 


Finding  how  many  equal  groups  you  can 
make  is  dividing.  The  things  in  all  the  groups 
are  like-things. 
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8.  Jack  put  18  bottle  caps  in  piles,  3 in  a pile.  How 
many  piles  had  he?  3’s  in  18  = 6 

9.  Jack  set  out  15  lettuce  plants  in  rows,  5 in  each  row. 
How  many  rows  had  he?  5’s  in  15  =5 
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Book  Lesson  (page  273) 

Ex.  1-5:  Oral  work. 

Rows  6-1 0:  Written  work.  Use  some  of  the  ex- 
amples to  lead  children  to  give  in  their  own  words 
the  generalization  at  the  bottom  of  the  page.  Bring 
out  the  fact:  (a)  that  they  have  been  dealing  with 
equal  groups ; {b)  that  they  have  been  finding  how 
many  equal  groups  in  a larger  group ; (c)  that  the 
“things”  used  (here  numbers)  are  /z^e-things,  both 
in  the  equal  smaller  groups  and  in  the  total  group. 
To  make  the  generalization  clear,  change  a few  of 
the  examples  into  problems,  so  that  the  “things” 
will  be  puppies  or  kites  or  jacks,  and  so  on. 


Book  Lesson  (page  274).  Written  work.  Get 
the  most  possible  out  of  this  page  by  having  an  oral 
lesson  on  the  problems  after  the  D.  facts  have  been 
written.  Have  some  pupils  show  on  the  board  two 
ways  for  getting  the  answer  for  a problem  and  ex- 
plain and  justify  each  way. 

Differentiations  and  Extensions 

1.  Encourage  children  to  name  other  groups  of 
objects  which  they  may  draw  similar  to  those  they 
drew  for  page  272.  Use  rows  6-10  on  page  273  as 
guides  for  equal  groups. 

2.  Discuss  reasons  for  dividing  and  have  pupils 
relate  them  to  their  own  experiences. 
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Two  Buttons  for  Each  Dress 

D.  facts,  dividing  by  2 [W] 

1.  Ann  and  Jean  want  to  put  2 buttons  on  each  doll 
dress.  They  have  6 buttons.  How  many 
groups  of  2 buttons  each  are  there  in 
6 buttons? 

In  the  box  at  the  right,  find  (6). 

Cover  the  buttons  below  (6).  Study  the 
six  buttons  that  still  show  to  find  how 
many  groups  of  2 there  are  in  6.  ^ 

The  division  story,  or  division  fact, 
is  2’s  in  6 = 3.  Copy  it. 

To  find  how  many  groups  of  2 in  each  example  below, 
cover  the  buttons  you  do  not  need  and  count  2’s.  Then 
write  division  facts  for  Ex.  2 to  9. 

2- 

*•  7.  §Jwttjns^ 

«• 

5.  2, buttons  , 9.  18  buttons 

2ldA^2=/ 

A table  of  division  facts  for  dividing 
by  2 is  started  at  the  right.  Copy  and 
finish  it.  ^ 


Division  Facts 
Dividing  by  2 


2’sin2=  1 
2’s  in  4 = 2 
2’s  in  6 = 3 

and  so  on  to 

2’s  in  18  = 9 


(2) 

# 

m 

(4) 

% 

(6) 

W 

(8) 

m 

(10) 

m 

(12) 

# 

a 

(14) 

(16) 

(18) 

m 
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Teaching  Page  275 

Pupil’s  Objective:  To  find  and  start  learning 
the  D.  facts  for  dividing  by  2. 


Background.  The  nine  D.  facts  for  dividing  by  1 
2 are  first  found  in  mixed  order  and  then  organized  j 
in  a table.  j 

Pre-book  Lesson 

1.  You  may  wish  to  help  pupils  develop  the  ; 
facts  first  with  actual  or  representative  materials.  1 
Possibilities  include  mittens,  papers  for  notebook  ■ 
covers,  wheels  (or  spools  representing  wheels),  or 
pairs  of  children  themselves. 

2.  Present  the  facts  in  mixed  order  and  maintain 

the  expressions  in  the  form,  “How  many  2’s  in 
12?”  and  “2’s  in  12  = 6.”  j 

Book  Lesson.  Written  work.  If  slower  learners  \ 
have  difficulty  in  finding  the  answers  for  Ex.  2-9,  | 
have  them  substitute  actual  buttons  or  pasteboard 
circles  for  the  pictures  of  buttons.  For  Ex.  2,  they 
should  first  count  10  objects,  then  take  away  groups 
of  2. 

Differentiations  and  Extensions 

1.  All  pupils  may  study  the  table  of  D.  facts. 
The  following  relationships  should  be  noted  in  the 
table:  {a)  the  numbers  to  be  divided  increase  each 
time  by  2 ; {b)  the  successive  answers  increase  by  1 . 

2.  Slower  learners  might  receive  practice  similar 
to  that  shown  below.  This  will  help  them  under- 
stand the  relationships  mentioned  in  1 above. 

a.  Tell  the  next  number  to  be  divided.  2’s  in  2, 

2’s  in  4,  2’sin_?_,  2’sin_?_,  2’s  in  10,  2’s  in  12, 
2’sin_?_,  2’sin_?_,  2’sin_?_. 

b.  What  is  the  next  answer?  2’s  in  6 = 3,  so  2’s  in 
8 = _?-  ; 2’s  in  14  = 7,  so  2’s  in  16  = _?_ . 

c.  Draw  a line  under  the  numbers  that  can  be 
divided  by  2. 

7,  8,  9;  2,  3,  4;  15,  16,  17;  1,  2,  3. 

Teaching  Page  276 


★Answers  Not  on  Reproduced  Page  27i 


D. 

Facts, 

Dividing  by  2 

2’s 

in 

2 = 

1 

2’s  in 

12  = 

2’s 

in 

4 = 

2 

2’s  in 

14  = 

2’s 

in 

6 = 

3 

2’s  in 

16  = 

2’s 

in 

8 = 

4 

2’s  in 

18  = 

2’s 

in 

10  = 

= 5 

Pupil’s  Objectives:  (a)  To  find  and  start  learn- 
ing the  D.  facts  with  quotient  2;  {b)  to  learn  how 
to  write  and  read  D.  facts  with  the  symbol  ; 
(c)  to  learn  the  technical  term  “quotient.” 

Background.  In  the  D.  facts  on  this  page  of 
the  pupil’s  book,  2 is  always  the  answer  (quotient), 
in  contrast  to  the  D.  facts  on  page  275,  where  2 is 
the  number  divided  by  (the  term  divisor  is  not  used 
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Buttons  for  Two  Doll  Dresses! 


Division  fads,  quotient  2 [O] 

1.  Suppose  that  Jean  and  Ann  put 
3 buttons  on  a dress.  Six  buttons 
would  be  enough  for  . ?_  dresses. 
6-3  = 3,  3-3  = 0.  3’sin6=2 


2.  Suppose  they  put  4 buttons  on  a 
dress.  Eight  buttons  would  be  enough 
for  how  many  dresses? 

8-4  = 4,  4-4  = 0.  4’s  in  8 =2- 


The  division  fact  for  Ex.  2 can  be  written 

2 

4’s  in  8 = 2 or  ^ 

For  both  ways  we  say,  “4’s  in  8 = 2.” 


Copy  Ex.  3 to  10.  Find  answers  by  subtracting. 

3.  2’s  in  4 = 2-  7.  8’s  in  16  = 2- 

4.  5’s  in  10  = 2 8.  3’s  in  6 = 2- 

5.  4’s  in  8 = 2 9.  9’s  in  18  = 2 

6.  6’s  in  12  = 2 10.  7’s  in  14  = 2 


IW] 


facts  is  the  one  already  learned.  Do  not  at  this 
time  read  the  facts  with  the  phrase  “divided  by,” 
an  expression  which  does  not  “carry  the  idea”  of 
measurement  division.  It  will  be  taught  on  page 
278  in  connection  with  the  division  sign,  -i-. 

Pre-book  Lesson.  Use  actual  or  representative 
materials,  stating  problems  so  that  the  answers  will 
always  be  2.  For  example  you  could  ask  pupils  to 
find 

a.  The  number  of  groups  that  can  be  made  if  there 
are  12  chairs  with  6 chairs  in  each  group. 

b.  The  number  of  stacks  that  can  be  made  if  there 
are  8 pasteboard  circles  with  4 circles  in  each  stack. 

c.  The  number  of  rows  that  can  be  made  if  there 
are  14  pegs  with  7 pegs  in  each  row. 

New  Word:  quotients 

Book  Lesson.  Ex.  1 and  2:  Oral  work.  Ex.  3- 
10:  Written  work. 


Division  Facts 
Quotient  2 

l’sin2=  2 
2’s  in  4 = 2 
3’s  in  6 = ? 

and  so  on  to 

9’s  in  18  = 2 


The  answers  in  division  are  called 
quotients.  Now  write  Ex.  3 to  10  with 
quotients  at  the  top.  For  Ex.  3,  write 
2 
2')4 

A table  of  the  division  facts  with 
quotient  2 is  started  in  the  box.  Copy 
and  finish  it.J^' 
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Differentiations  and  Extensions 

1 . Study  the  table  with  all  children,  pointing  out 
the  new  relationships  it  reveals:  {a)  the  number 
divided  by  increases  by  1 ; (h)  numbers  to  be  di- 
vided increase  by  2;  {c)  answers  are  always  2. 

2.  Slower  learners.  Domino  patterns  (extended 
to  include  dots  to  18)  are  good  devices  to  use  for 
this  lesson,  and  will  be  again  for  the  next  lesson 
in  connection  with  “pairs”  of  D.  facts  for  dividing 
by  2 and  with  quotient  2. 


in  Grade  3).  The  difference  between  the  two  sets 
of  facts  is  clear  when  the  division  is  performed 
with  objects. 

In  this  lesson  pupils  learn  how  to  write  and 
read  facts  using  the  newly  introduced  division 
symbol, ')  . Note  that  the  method  of  reading  the 


— —★Answers  Not  on  Reproduced  Page  276— — 


D.  Facts,  Quotient  2 


I’s  in  2 = 2 
2’s  in  4 = 2 
3’s  in  6 = 2 
4’s  in  8 = 2 
5’s  in  10  = 2 


6’s  in  12  = 2 
7’s  in  14  = 2 
8’s  in  16  = 2 
9’s  in  18  = 2 


NOTES 
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Pairs  of  Division  Facts 

D.  facts  for  dividing  by  2 and  with  quotient  2 [0| 

1.  To  how  many  boys  can  Jack  give 

a.  2 pieces  of  candy?  2’s  in  6 = j 

b.  3 pieces  of  candy?  3’s  in  6 = 2 
If  you  know  that  2’s  in  6 = 3,  you  know 

that  3’s  in  6 = 2.  The  two  division  facts 
go  together  as  a pair.  jack’s  Candy 

2.  a.  If  Joe  buys  24  marbles  with  his  8^,  how  many 
marbles  can  he  buy?  2’s  in  8 = 4^ 

b.  If  he  buys  44  marbles  with  his  8^  ? 4’s  in  8 = 2 

2’s  in  8 = 4 and  4’s  in  8 = 2 are  a pair  of  division  facts. 

3.  Does  2’s  in  4 = 2 have  another  D.  fact?^Why?^ 


Say  each  division  fact  and  the  one  that  goes  with  it. 

10.  7’s  in  14  =2 


4.  2’s  in  12  =6 

G’jyon/  /2  - i 

5.  5’s  in  10  =2 

2^^  =S 

6.  2’s  in  14  =7 

7^  = Z 


7.  8’sin  16=2 

2ld  yCirV /6> 

8.  2’s  in  18^ 

9.  6’s  in  12  =2 

2 /2  = 


11.  2rs  m 16  =y 

22ii  -Cog/ /7b  =2 

12.  STs  in  18  =2 

21^  = 9 


Division  facts  almost  always  go  in  pairs. 


below,  pupils  will  find  that  there  are  10  blocks  in 
all  with  5 in  each  row,  or  5’s  in  10  = 2. 


They  will  find  that  there  are  2 blocks  in  a col- 
umn, or  2’s  in  10  = 5.  Continue  with  similar  ex- 
ercises, including  2’s  in  4 so  that  the  reason  why 
there  is  no  paired  fact  will  be  understood. 


Tell  ways  to  help  you  learn  these  division  facts: 


Division  Facts,  Dividing  by  2 

1 

2 

3 4 5 6 7 

8 

9 

2"^ 

234 

236  238  2710  23I2  23I4 

23I6 

2^18 

Division  Facts,  Quotient  2 

2 

2 

2 2 2 2 2 

2 

2 

234 

336  438  ^ 6312  73I4 

8')16 

9)18 
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Teaching  Page  277 

Pupil’s  Objectives:  {a)  To  discover,  learn,  and 
use  the  generalization  that  D.  facts  almost  always 
go  in  pairs;  (6)  to  see  and  study  the  tables  of 
D.  facts,  written  with  the  symbol  ) for  dividing 
by  2 and  with  quotient  2. 

Background.  Certainly  most  of  your  pupils 
will  be  ready  for  the  generalization  that  most 
D.  facts  go  in  pairs.  In  all  probability,  many  pu- 
pils will  have  themselves  discovered  the  relation- 
ship as  they  worked  through  the  preceding  pages. 

Pre-book  Lesson.  Pupils  may  make  divided 
rectangles  on  paper  while  similar  models  are  being 
made  at  the  board.  In  the  divided  rectangle  shown 


Book  Lesson.  Oral  work.  Note  the  sugges- 
tion just  above  the  printed  tables  which  asks  pupils 
to  tell  ways  to  learn  the  D.  facts.  One  way  is  to 
use  pairs  of  facts  as  developed  on  this  page.  Also 
have  pupils  suggest  other  ways  such  as  using 
representative  materials,  drawing  diagrams,  match- 
ing cards,  and  working  with  partners. 

Differentiations  and  Extensions 

1.  Slower  learners  may  find  domino  patterns 
helpful. 

2.  For  the  next  few  days,  allow  short  periods  of 
time  for  practice,  possibly  rotating  groups  for  va- 
rious kinds  of  activities. 

3.  Emphasize  the  desirability  of  working  with 
partners  while  thinking  of  pairs  of  facts. 

4.  Activities  on  the  playground  or  at  camp  may 
suggest  many  problems  involving  dividing  by  2 
or  with  2 as  quotient.  Consider  teams,  equipment, 
and  crafts. 

Teaching  Page  278 

Pupil’s  Objectives:  (a)  To  learn  the  symbol  ; 
(h)  to  learn  how  to  read  and  write  division  examples 
with  ; (c)  to  use  the  D.  facts  for  dividing  by  2 
and  with  quotient  2;  {d)  to  work  examples  in  addi- 
tion, subtraction,  and  multiplication. 
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Writing  Division  Facts  a New  Way 

lO] 

You  have  written  division  facts  as  in  boxes  A and  B. 

Box  C shows  a new  way  to  write  them. 
The  sign  -r  means  to  divide,  just  as  + 
means  to  add  and  — to  subtract.  Read 
box  C this  way,  “12  divided  by  2 is  6.” 
A,  B,  and  C all  mean  “2’s  in  12  = 6.” 
In  each  box  the  quotient  is  6. 


Read  Ex.  1 to  6 the  new  way,  with  their  quotients. 


1. 

10  ^ 2 =3- 

7.  2j8 

8.  250 

9.  # 

13. 

2’s  in  18  =7 

2. 

4-J-  2 =2 

14. 

6’s  in  12  = 2 

3. 

14  4-  2 = 7 

15. 

8’s  in  16  = 2 

4. 

18  H-  9 = 2 

10.  l| 

16. 

4’s  in  8 = 2 

5. 

16  4-  2 =<? 

11.  25t 

17. 

7’s  in  14  = 2 

6. 

6^3=2 

12.  8)l6 

18. 

2’s  in  2 = / 

I Say  quotients  in  Ex.  1 to  18  by  columns;  by  rows. 

|W] 

! Now  write  the  work  for  Ex.  1 to  18  in  the  three  ways 

! shown  in  boxes  A,  B,  and  C.  Make  study  cards  for  facts 
that  you  miss.  The  facts  are  on  page  277. 

I © Extra  Practice.  Work  Set  65. 

To  Keep  in  Practice 

A.,  S.,  M.  [W] 

1.  Subtract  $3.27  from  a.  |4.9p  b.  c. 

j 2.  Multiply  by  3:  b.  c.  fp./^ 

3.  Multiply  by  2:  a.  8^  b.  c.  |p.|7 

4.  Add  438  to  a.  79  b.  408  c.  366 

278 

Background.  On  this  page  for  the  first  time  the 
j phase  “divided  by”  (as  in  “12  divided  by  2”)  is 
1 associated  with  the  division  sign,  4-.  Except  for 

i learning  this  new  symbol  and  its  uses,  the  work 

||  on  the  page  is  for  practice.  Your  pupils  should, 
at  the  end  of  this  lesson,  be  well  on  the  way  to 
I mastery  of  the  D.  facts  for  dividing  by  2 and  with 
i quotient  2. 

j Pre-book  Lesson 

! 1.  As  preparation  for  the  new  way  in  which  to 

write  D.  facts,  call  attention  to  the  fact  that  there 
is  usually  more  than  one  way  of  stating  an  idea. 
Use  a classroom  situation  such  as  the  following: 
“Gail  brought  a turtle  to  school.”  Point  out  that, 
without  changing  the  meaning,  the  sentence  may 


be  restated  as  “A  turtle  was  brought  to  school  by 
Gail.”  The  pupils  are  familiar  with  two  ways  of 
stating  S.  facts  (i.e.,  “6  from  9 is  3,”  and  “9  take 
away  6 is  3”)  and  these,  too,  may  be  related  to  the 
different  ways  of  writing  D.  facts.. 

2.  Have  some  pupils  write  facts  on  the  board 
using  the  sign  4-  and  have  others  read  division 
examples  that  you  write  using  the  symbol  1 . 

Leave  examples  on  the  board  for  use  later. 

Book  Lesson 

Ex.  1-18:  Oral  work.  Have  children  identify 
quotients  in  examples  on  the  board.  Vary  the  ques- 
tions by  asking,  “In  what  example  on  the  board  is 
4 the  quotient?”  as  well  as,  “What  is  the  quotient 
in  the  example  2T8?” 

Middle  of  page:  Written  work.  Before  pupils 
begin  the  written  work,  ask  them  to  find  which 
column  of  examples  in  Ex.  1-18  corresponds  to 
box  A,  which  to  box  B,  and  which  to  box  C.  The 
work  may  be  arranged  in  three  columns  with  the 
headings  A,  B,  and  C.  Help  may  be  given  with 
Ex.  1,  7,  and  13  for  the  purpose  of  organization. 

Slower  learners  may  make  and  use  dot  charts, 
such  as  the  one  picturing  buttons  on  page  275  of 
the  pupil’s  book. 

Rows  1-4  (bottom):  Written  work. 

Differentiations  and  Extensions 

1.  More  capable  children  may  volunteer  to  give 
the  quotient  for  any  division  example  called  for  by 
others.  Exercises  on  this  page  may  be  used  by 
rows.  Some  children  may  volunteer  to  “race”  with 
one  another  at  the  board,  using  two  rows  of  ex- 
amples, one  for  each  team  or  contestant.  Vary 
the  examples  somewhat  each  time.  Have  others 
participate  by  finding  or  correcting  errors. 

2.  All  pupils  may  be  asked  to  write  in  the  new 
way,  and  work,  all  exercises  in  Extra  Practice 
Set  65. 


Set.  65.  D.  facts  with  divisor  or  quotient  2 


a 

b 

c 

d 

e 

f 

g 

h 

3 

8 

2 

1 

4 

7 

2 

2 

1.  2)6 

2)16 

4)8 

2)2 

2)8 

lJu 

3)6 

6)l2 

5 

2 

2 

2 

6 

2 

2 

9 

2.  2)10 

2)4 

7)14 

5)To 

2)12 

9)18 

8)16 

2)18 

A 

2’s  in  12=  6 
B 6 

2)l2 

C 

12  - 2 = 6 
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Should  You  Divide  or  Subtract? 


Differentiating  D.  and  S.  [O] 


From  the  pictures,  tell  what  to  do  in 
Ex.  1 and  2. 


Henry’s 


1.  Henry  found  10  shells.  He  gave 
2 of  them  away.  How  many  did  he 
have  left  ? S.  j g 

How  many  2’s  did  Henry  give  away?  / 

2.  Sam  had  10  shells,  too.  He  gave 
them  all  away,  2 to  each  of  his  friends. 
To  how  many  friends  did  Sam  give 
shells? 

How  many  2’s  did  Sam  give  away?^ 


Was  it  hard  for  you  to  tell  when  to 
subtract  and  when  to  divide  in  Ex.  1 and 
2?  Here  is  a helper: 


Sams 


If  you  must  subtract  the  same  number  over 
and  over,  it  is  shorter  to  divide. 

[W] 

Now  write  your  work  for  Ex.  3 to  6. 

3.  All  18  children  went  by  2’s  to  another  room  to  see 
a play.  How  many  groups  of  2 were  there?  *7 


4.  Miss  Wells  asked  2 of  the  18  children  to  leave  the 
room.  How  many  then  were  left  in  the  room?  /6 


5.  The  play  was  given  by  12  children.  Two  of  them 
were  boys.  How  many  were  girls? /<5' 

6.  After  the  play,  16  children  marched  by  2’s  back  to 
their  room.  How  many  groups  was  that? 
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Teaching  Page  279 

Pupil’s  Objective:  To  learn  to  recognize  the 
need  for  subtraction  and  division  in  problems. 

Pre-book  Lesson 

1.  Start  the  lesson  with  oral  experiences  similar 
to  Ex.  1 and  2 in  the  pupil’s  book.  Write  problems 
a and  b,  below,  on  the  board. 

a.  Joan  cut  out  8 pictures  and  pasted  2 in  her  scrap- 
book. How  many  pictures  did  she  still  have  to  put  in 
the  scrapbook? 

b.  If  Joan  pastes  2 pictures  on  a page,  how  many 
pages  in  the  scrapbook  will  the  8 pictures  fill? 

Give  a child  8 slips  of  paper  (to  stand  for  the 
pictures),  and  have  him  dramatize  the  situation 


in  problem  a and  find  the  answer.  Write  the 
example  under  problem  a with  the  letter  S.  after  it. 

Next,  have  problem  b solved  with  the  slips  of 
paper.  Write  the  example  on  the  board  with  the 
letter  D.  after  it. 

Now  the  two  problems  and  the  two  solutions 
may  be  compared.  Lead  your  pupils  to  see  that 
in  problem  a,  since  only  one  2 is  taken  from  8, 
subtraction  is  necessary,  while  in  problem  b,  since 
as  many  2’s  as  possible  are  taken  from  8,  division 
is  required.  ^ 

Continue  in  similar  fashion  with  problems  c 
and  d below. 

c.  Mother  made  6 pancakes  and  asked  Ruth  to  put 
2 of  them  on  each  plate  at  the  table.  On  how  many 
plates  could  Ruth  put  2 pancakes  each? 

d.  Dad  ate  2 of  the  6 pancakes  that  Mother  made. 
How  many  pancakes  were  left  for  the  rest  of  the  family? 

2.  Try  to  get  your  pupils,  through  study  of  the 
paired  problems  above,  to  arrive  at  the  generaliza- 
tion in  the  middle  of  page  279. 

Book  Lesson.  Ex.  1 and  2:  Oral  work.  Ex.  3-6: 
Written  work. 

Differentiations  and  Extensions 

1 . More  capable  children  may  write  original  pairs 
of  problems  similar  to  those  studied.  If  practicable, 
suggest  situations  which  are  pertinent  to  their  cur- 
rent interests.  Otherwise,  suggest  items  of  general 
interest,  such  as  puppets,  woodcraft,  or  toy  cars. 

2.  Slower  learners  may  need  further  practice  in 
differentiating  between  the  two  types  of  problems. 
The  following  pairs  of  problems  may  be  used: 

a.  How  many  2<t  fishhooks  can  Jim  buy  with  12cf? 

b.  After  spending  2 (2^  of  his  12p  for  a fishhook,  how 
much  did  Jim  have  left? 

c.  Joe  has  to  move  14  chairs.  He  can  carry  2 chairs 
at  a time.  How  many  chairs  will  be  left  after  Joe  has 
made  one  trip? 

d.  Joe  can  carry  2 chairs  at  a time.  How  many  trips 
must  he  make  to  carry  away  14  chairs? 

e.  Sally  used  2 small  oranges  to  make  a glass  of 
orangeade.  How  many  oranges  were  left  in  the  bag  if 
there  were  18  oranges  at  first? 

/.  How  many  glasses  of  orangeade  can  be  made 
from  18  oranges  if  2 oranges  are  used  to  make  one 
glass  of  orangeade? 
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Can  You  Think  Straight? 


Write  the  other  fact  that  goes  with 
1.  7 X 9 = 63  2.  72  = eight  9’s 

4.  5. 

/3  - S - P 

Copy,  and  write  the  missing  figures. 
7.  IO3  8.  407  9.  345 

X8  -,^8  X2 

824  339  690 


3.  5 X 6 = 30 

6.  n^8=^"l7 

p-f9^n 


10.  216 

±31 
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Dick's  Apple  Trees 

D.  fads  for  dividing  by  3 and  with  quotient  3 [O] 

1.  At  Dick’s  home  there  are  18 
apple  trees,  as  shown  in  box  A. 

How  many  rows  or  groups  of 
3 trees  are  there  ?<'  3’s  in  18  = !^ 
How  many  columns  or  groups  of 
6 trees  are  there  Pj  6’s  in  18  =3 

You  have  found  a new  pair  of 
division  facts.  Say  them.^^^^^^J 

2.  Dick’s  father  planted  21  more 
trees  in  7 rows,  with  3 trees  in  each 
row.  In  box  B,  the  dots  stand  for 

21  trees.  Using  the  rows  and  the  columns,  try 
to  find  a new  pair  of  division  facts. 

There  are  -3  _ trees  in  each  row  and  there 
are  -7-  rows.  3’s  in  21  = 7 

There  are  -7.  trees  in  each  column  and 
there  are  . columns.  7’s  in  21  = j 
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3.  Box  C shows  a way  to  plant  12  trees. 
Find  a new  pair  of  division  facts. 

Rows:  3’s  in  12  = 

Colunms:  4’s  in  12  = j 

4.  Box  D shows  how  15  trees  may  be 
planted.  Using  rows  and  columns,  find  two 
division  facts. 

Rows:  3’s  in  15  = ^ 

Columns:  5’s  in  15  = 3 

5.  Box  E has  27  trees,  9 in  a row. 

By  rows,  9’s  in  27  = j By  columns,  3’s 

msBBMiSMmrnmimiimsMBm  mmMmmmsmimaisimm 


'/€ 

* ♦ 
* « 
r ♦ *■ 
,,  » # 


, #,• 
* 

l « 4' 

Lf, 





in  27 


= 9 


**  * # # 


6.  Using  rows  and  columns,  tell  the  two  new  division 
facts  shown  in  box  F. 

Rows:  8’s  in  -2^  = j Columns:  .^in  -2^^  = y 

7.  Box  G shows  the  division  fact,  3’s  in  9 = 3.  Does 
it  show  another  division  fact? Explain. 

Find  a picture  on  this  page  or  on  page  280  to  show 
each  fact  below. 

a be 

8.  3’s  in  15  = 5 9 7’s  in  21  = 3 5 3’s  in  12  = 4 c 

9.  3’s  in  9 = 3 c 3’s  in  18  = 6 A 9’s  in  27  = 3 E 

10.  6’s  in  18  = 3 A 3’s  in  27  = 9 £ 3’s  in  24  = 8 F 

11.  5’s  in  15  = 3 Q 8’s  in  24  = 3 p 3’s  in  21  = 7 b 
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Teaching  Pages  280  and  281 

Pupil’s  Objectives:  (a)  To  practice  thinking 
of  number  facts  in  pairs;  (6)  to  practice  finding 
missing  figures  in  incomplete  computations  in 
addition,  subtraction,  and  multiplication;  (c)  to 
find  the  D.  facts  for  dividing  by  3 and  with  3 as 
quotient. 

Background.  You  will  notice  in  Ex.  1-6  at 
the  top  of  the  page  in  the  pupil’s  book  that  some 
M.  facts  not  yet  studied  are  presented  with  the 
purpose  of  applying  the  generalization  that  most 
number  facts  go  in  pairs. 

Ex.  7-10  at  the  top  of  page  280  may  be  used  to 
discover  which  of  your  pupils  have  real  insight 
into  number  situations.  While  some  may  use  the 


trial-and-error  method,  others  may  use  known  facts 
to  find  missing  figures.  Some  may  re-write  Ex.  8 
with  the  remainder  in  the  position  of  the  subtra- 
hend or  may  change  Ex.  10  to  a subtraction  exam- 
ple with  the  sum  as  the  minuend. 

The  pairs  of  D.  facts  for  dividing  by  3 and  with 
quotient  3 are  found  on  pages  280  (bottom)  and 
281  by  using  rows  and  columns  of  pictured  trees 
or  dots  in  semi-concrete  patterns.  The  exercises 
are  to  be  done  orally  in  order  to  give  you  the  op- 
portunity to  check  understanding  as  well  as  cor- 
rect any  incorrect  answers.  While  correct  answers 
of  course  are  important,  at  this  time  stress  particu- 
larly understanding  of  the  process  (measurement 
division)  as  well  as  the  method  of  procedure  in 
finding  answers. 
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Pre-book  Lesson.  To  prepare  for  Ex.  1-6 
(page  280,  top),  have  pupils  identify  the  examples 
below  by  the  letters  “A.,”  “S.,”  or  “M.”  They 
should  then  tell  the  other  fact  that  goes  with  each 
one  to  make  a pair.  Mention  that  pupils  have 
not  yet  studied  some  of  the  M.  facts  but,  from 
what  is  given,  they  should  be  able  to  give  the  other 
fact.  Pupils  may  be  asked  to  produce  “proof”  that 
the  answers  for  pairs  are  correct. 

a.  4 X 6 = 24  d.  'il  = eight  4’s 

15-7=8  e.  7X4=28 

c.  20  = four5’s  /.  7+6=  13 

Book  Lesson 

Ex.  1-10  (page  280,  top):  Written  work.  Ask 
children  who  get  correct  answers  for  Ex.  7-10  to 
explain  to  the  class  how  they  “thought”  the 
examples. 

Ex.  1-11  (pages  280,  bottom,  and  281):  Oral 
work. 

Differentiations  and  Extensions 

1 . More  capable  children  may  respond  quickly  to 
the  “puzzle”  element  in  Ex.  7-10  at  the  top  of 
page  280.  For  such  pupils  the  following  extra 
examples  are  suggested: 

a.  40?  h.  44?  c.  4?2  d.  103 

+ 76  X 2 - 127  X 9 


483 

898 

345 

9?7 

e.  624 

/.  ?3 

g‘ 

1?3 

h.  207 

— ?? 

+ 98 

X 5 

X? 

131 

565 

621 

/.  212 

j.  7?6 

k. 

4?2 

1.  524 

X 4 

- 8? 

X 2 

+ ?7 

8?8 

694 

864 

601 

m.  4?? 

n.  ?83 

0. 

11? 

p.  263 

- 82 

+ 99 

X 6 

+ ??5 

318 

682 

672 

438 

2.  Have  all  children  suggest  common  uses  for 
groups  of  3.  These  may  include  groups  such  as 
tricycle  wheels,  3-leaf  clovers,  primary  colors  (red, 
yellow,  blue),  and  waltz  music.  Original  sketches 
or  directed  art  work  may  be  used  for  picturing 
the  things  suggested,  with  the  teacher  stating  the 
total  number  to  be  shown  in  each  case  so  as  to 
include  various  multiples  of  3. 


3.  Slower  learners  may  be  given  opportunities  to 
dramatize  some  situations  as  suggested  in  the  pre- 
ceding paragraph,  using  the  sketches  or  other  rep- 
resentative materials. 

Teaching  Page  282 

Pupil’s  Objectives:  (a)  To  get  more  experience 
in  finding  D.  facts  for  dividing  by  3 and  with  quo- 
tient 3,  this  time  by  successive  subtractions ; {h)  to 
organize  these  D.  facts  into  tables. 

Book  Lesson 

Ex.  1 and  2:  Oral  work.  Relate  these  exercises 
to  actual  situations  by  use  of  materials  or  dots, 
while  pupils  point  out  the  subtractions  and  the 
groups  in  their  books,  step  by  step. 

Ex.  3-16:  Written  work.  Work  Ex.  3 with  pu- 
pils to  set  the  pattern  for  written  work. 

Differentiations  and  Extensions 

1.  All  children.  After  the  tables  have  been  pre- 
pared, have  correct  copies  put  on  the  board  and 
base  an  oral  lesson  on  the  relationships  they  reveal: 
(a)  the  number  to  be  divided  in  both  tables  in- 
creases by  3;  {h)  when  dividing  by  3 quotients 
increase  by  1 for  successive  facts ; {c)  quotients  re- 
main the  same  when  the  number  divided  by  in- 
creases by  1 for  successive  facts.  Bring  out  the 
relationship  between  counting  by  3’s  and  dividing 
by  3. 

2.  All  children.  Mastery  of  the  D.  facts  for  di- 
viding by  3 and  with  quotient  3 is  not  tested  until 
page  288;  but  you  may  give  a pre-test  to  help  chil- 
dren locate  the  facts  on  which  they  need  to  put 
most  effort.  If  you  do  give  a pre-test,  make  it  clear 
that  the  test  is  really  for  self-appraisal  rather  than 
for  getting  “marks.” 

3.  Slower  learners  may  do  exercises  particularly 
directed  toward  understanding  of  generalizations. 
Other  exercises  may  be  developed  from  the  fol- 
lowing models: 

a.  3’s  in  18  are  6,  so  3’s  in  _?_  are  7. 

b.  3’s  in  12  are  4,  so  3’s  in  15  are  _?_. 

c.  Make  rows  of  dots  to  show  4’s  in  12. 

Do  the  same  for  5’s  in  15,  6’s  in  18. 

The  answer  for  all  facts  shown  is  _?_. 

d.  Count  by  3’s  to  15. 
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Checking  Division  by  Subtracting 


A 12 

^ (1) 
8 

^ (2) 

4 

^(3) 

0 


B 15 

^ (1) 

12 

1:3(2) 

9 

:23  (3) 

6 

:^(4) 

3 

^ (5) 

0 


D.  facts  for  dividing  by  3 and  with  quotient  3 [O] 

1.  After  writing  “4’s  in  12  = 3,”  Ralph 
checked  his  work  by  subtracting.  Why  does 
box  A show  that  there  are  three  4’s  in  42?v 

2.  Ralph  also  wrote  “3’s  in  15  = 6.” 
Use  box  B to  find  how  many  3’s  there  are 
in  15.5  Was  Ralph  right  or  wrong? 

[W] 

Some  of  the  divisions  in  Ex.  3 to  16  are 
wrong.  Check  them  by  subtracting,  as  in 
A and  B.  Write  each  fact  the  correct  way. 


3.  3’s  in  6 = : 

4.  6’s  in  18  = 

5.  3’s  in  27  = 

6.  3’s  in  21  = 

7.  5’s  in  15  = 

8.  3’s  in  24  = 

9.  3’s  in  18  = 


> 

10. 

43 

11, 

9 

12, 

47 

13. 

43 

14. 

8 

15. 

6 

16. 

7’s  in  21  = 3 
3’s  in  12  = 

8’s  in  24  = 3 
3’s  in  9 = ^-5 
2’s  in  6 = 3 
9’s  in  27  = 3 
4’s  in  12  = 0 


Copy  and  finish  the  tables  of  division  facts  for  dividing 
by  3 and  with  quotient  3.^he  last  number  to  divide  is  27. 


Division  Facts 
Dividing  by  3 

Division  Facts 
Quotient  3 

3’s  in  3=  1 

I’s  in  3 = 3 

3’s  in  6 = 2 

2’s  in  6 = 3 

3’s  in  ? = 3 

?’s  in  9 = 3 

? in  ? = 4 

? in  ?=  3 

and  so  on  to 

and  so  on  to 

3’s  in  27=  ? 

9’sin27=  ? 

Using  the  New  Division  Facts 

[W] 

Write  the  work.  Subtract  or  use 
dot  pictures  if  you  need  to. 

1.  If  Kay  puts  3 candles  in  each 
holder,  how  many  holders  can  she 
fill  with  15  candles? 

3’s  in  15  = 3"  15  ^ 3 = 3- 

2.  If  Kay  cuts  a cake  into  4 pieces,  how  many  cakes 

will  she  need  to  make  12  pieces?  12  4 = 3 

3.  If  6 boys  can  ride  in  each  car,  how  many  cars  will 

be  needed  for  18  boys?  18  6=3 

4.  How  many  5^  pencils  can  you  buy  with  15^?v3 

5.  Some  boys  caught  24  fish.  If  each  boy  caught  8 
fish,  how  many  boys  went  fishing?-? 

6.  How  many  li  toys  can  you  buy  with  21^?-? 

7.  If  you  can  put  9 seats  in  a row,  how  many  rows  can 
you  make  with  27  seats?-? 

8.  How  many  yards  are  27  feet?  (1  yard  = 3 feet)^' 

To  Keep  in  Practice 

A.,  S..  M.  [W1 

1.  Multiply  by  8:  a.  23m  h.  103i7/c.  3273^.  $1.23W 

2.  Multiply  by  5:  a.  32/^^  b.  103573'c.  120^d.  32/(>0 

ifSG  212 

3.  Multiply  by  3:  a.  152^  b.  74^  c.  30892M.  56M 

jff/  251 

4.  Subtract  359  from  a.  407^^b.  900^  c.  611^  d.  682323 

5.  Add:  a.  $5.09  + $0.97  + %2.33m9 

b.  25  + 7 + 9 + 7 + 957  c.  24  + 6 + 0 + 15^5 
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— — ^★Answers  Not  on  Reproduced  Page  282 


D.  Facts, 

D.  Facts, 

Dividing  by  3 

Quotient  3 

3’s  in  3 = 1 

I’s  in  3 = 3 

3’s  in  6 = 2 

2’s  in  6 = 3 

3’s  in  9 = 3 

3’s  in  9 = 3 

3’s  in  12=  4 

4’s  in  12  = 3 

3’s  in  15  = 5 

5’s  in  15  = 3 

3’s  in  18  = 6 

6’s  in  18  = 3 

3’s  in  21  = 7 

7’s  in  21  = 3 

3’s  in  24  = 8 

8’s  in  24  = 3 

3’s  in  27  = 9 

9’s  in  27  = 3 

Teaching  Page  283 

Pupil’s  Objectives:  (a)  To  solve  problems  in- 
volving the  D.  facts  for  dividing  by  3 and  with 
quotient  3;  {b)  to  get  practice  in  computation. 

Book  Lesson 

Ex.  1-8  (top):  Written  work.  Slower  learners 
may  be  directed  toward  making  sketches,  whenever 
possible,  to  represent  the  objects  discussed.  More 
capable  children  may  do  the  examples  by  subtract- 
ing with  figures. 

Rows  1-5  (bottom):  Written  work. 
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Differentiations  and  Extensions.  Slower  learn- 
ers may  discuss  the  following  problems,  then  do 
the  work  by  subtraction: 

a.  If  4 chairs  are  put  at  a table,  12  chairs  will  be 
enough  for  _?_  tables. 

b.  Ellen  used  6 sheets  of  paper  to  one  notebook. 
How  many  notebooks  would  18  sheets  of  paper  make? 

c.  Three  eggs  are  used  in  a cooky  recipe.  Nine  eggs 
are  enough  for  _?_  batches  of  cookies. 

d.  Mother  bakes  muffins  in  tins  that  hold  8 muffins 
each.  To  make  24  muffins,  she  needs  _?_  such  tins. 

e.  A basketball  team  has  5 players.  Fifteen  boys 
are  enough  to  make  _?_  teams. 

/.  If  4 apples  weigh  a pound,  12  apples  will  weigh 
_?_  pounds. 

g.  Twenty-one  days  make  _?_  weeks. 

h.  Plums  are  3^  each.  Eighteen  cents  will  pay  for 
_?_  plums. 

Teaching  Page  284 

Pupil’s  Objectives:  (a)  To  see  the  D.  facts  for 
dividing  by  3 and  with  quotient  3 in  table  form; 
(6)  to  practice  the  D.  facts  for  dividing  by  2 or  3 
and  with  quotient  2 or  3 ; [c]  to  try  to  solve  exercises 
stated  in  unusual  ways. 

Book  Lesson 

Rows  1-4:  Oral  work.  Children  may  be  en- 
couraged to  find  for  themselves  in  rows  1 to  4 the 
facts  they  need  to  study.  Suggest  to  them  that 
they  will  have  an  opportunity  to  check  their  knowl- 
edge of  these  facts  before  being  tested  on  them. 
Then,  either  give  rows  1-4  by  dictation  or  have 
partners  question  each  other. 

Ex.  1-3:  Written  work.  These  exercises  may 
be  difficult  for  your  slower  learners.  You  may  first 
want  to  have  all  pupils  discuss  them  orally.  Then 
you  or  your  more  capable  children  may  give  addi- 
tional helpers  or  hints  to  enable  more  pupils  to 
complete  the  work. 

Differentiations  and  Extensions 

1.  More  capable  children  may  be  challenged  by 
extra  examples  like  the  following: 

a.  What  number  must  be  subtracted  from  400  to  get 
the  remainder  87? 

b.  After  subtracting  262  from  a number,  Tom  had 
a remainder  of  38.  What  number  did  he  start  with? 


Division  Facts,  Dividing  by  3 

123456789 
313  3)6  3l9  3II2  3)15  3)18  3)21  ^ 3)^ 

Division  Facts,  Quotient  3 

3 3 

1)3  2)6 

3 3 3 3 3 3 3 

3^9  5ll5  6li8  7)21  sIm  ^ 

[oi 

Use  the  tables  to  help  you  learn  the  division  facts. 


Say  quotients  by  rows  and  by  columns.  Do  not  look 


at  the  facts  above. 

Make  study  cards  for 

hard  facts. 

a 

b 

C 

d 

e 

f 

s 

3 

3 

(p 

9 

3 

9 

1.  4)12 

2. 

3)i8 

2)18 

2 

n 

7514 

2.  5)T0 

y 

2)1^ 

3 

8)M 

6)l2 

4 

8IT6 

m 

21I0 

3.  3)M 

.13, 

6)18 

2 

3)12 

2W 

3 

% 

4.  3)i 

2II4 

9)18 

3)ll 

9)zf 

2)l2 

3^5 

© Extra  Practice.  Work  Set  66. 


[W1 

Write  your  work  for  Ex.  1 to  3, 

1.  What  number  must  be  added  to  247  in  order  to  get 
the  number  516?  helper.  247  + n = 516. 

2.  You  have  not  had  the  M.  facts  for  4.  Try  to  find 
the  answer  for  4 x 37.  Do  not  multiply. 

3.  How  many  27’s  are  there  in  108?  Do  not  divide  to 

find  the  answer. 7=27; 27-27=^ 

284 

c.  48  + 96  + K = 196.  What  is  n> 

d.  36  4-  9 = 4.  Using  the  same  numbers,  WTite  an- 
other division  example  with  its  quotient. 

e.  5 X 18  = 90.  Check  the  product  without  multi- 
plying. 

/.  If  369  is  one  part  of  a number  and  212  is  the  other 
part,  what  is  the  number? 

2.  Slower  learners  should  do  Extra  Practice 
Set  66. 

Set  66.  D.  facts  with  divisor  or  quotient  3 

ab  cd  efgh 
33  32  6383 

1.  3T9  2T6  oTTs  3)6  3TT8  5TT5  3)7A  ilii 

5373391  4 

2.  3TT5  8)24  3)21  9)27  4X12  3)27  3)3  3)12 
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Teaching  Page  285 

Pupil’s  Objective:  To  learn  the  algorism  for 
j division  computation  and  to  use  it,  with  multipli- 
i'  cation,  in  checking  quotients. 

Pre-book  Lesson 

L Write  an  example  on  the  board,  such  as  3}^, 
saying  “How  many  3’s  in  6?”  Before  completing 
the  example,  let  pupils  use  tickets  or  sticks  or  other 
i representative  materials  to  show  the  process  of 
division.  Then  say,  “We  have  two  3’s.  Let’s 
■ check  the  quotient  by  putting  them  together 
; again.”  Elicit  the  statement  that  what  is  being 

j done  is  really  multiplying.  Then  write,  “2  X 3 

! = 6.”  Show  that  there  is  a “short  way”  of  doing 

all  this  by  using  the  form 

2 

3T6 

6 

0 

2.  Pupils  may  try  at  least  one  other  example, 
using  just  the  “short  way.” 

Book  Lesson 

Ex.  1-4:  Oral  work.  After  Ex.  4 has  been  com- 
pleted, write  on  the  board  the  following  examples, 
which  include  some  incorrect  quotients.  Have 
children  show  how  multiplication  “checks”  the 
quotient  figure. 

5 3 5 2 

2yi8  9118  3)12  7)14 

For  written  work,  children  may  record  “ng/zr”  or 
after  each  example. 

Ex.  5-20:  Written  work.  Circulate  among  pu- 
pils as  they  are  doing  Ex.  5-20  in  order  to  give  in- 
dividual or  small-group  help  to  those  who  need  it. 
Do  not  allow  incorrect  procedures  to  become  fixed. 
Allow  slower  learners  to  use  dot  pictures,  if  neces- 
sary, to  promote  understanding. 

Differentiations  and  Extensions.  After  Ex.  5 
to  20  have  been  completed,  and  the  work  has  been 
corrected,  let  slower  learners  rework  each  example 
missed  using  counters  or  bundle  numbers. 


You  Can  Check  Your  Quotient  Figure 

[oi 

1.  Even  when  you  know  the 
division  facts,  you  need  to  check 
the  quotient.  Box  A shows  that 
in  18  there  are  six  3’s.  Is  this, 
quotient  figure  right  or  wrong 

2.  In  box  B is  a way  to  check. 

You  multiply:  6 X 3 = 18.  Is 
this  product  18  larger  than  the^^^ 
number  18  which  was  divided?^ 

Where  was  the  product  written  ?v 

3.  In  box  C the  product,  18, 
is  subtracted  from  the  number 
divided.  Was  anything  left  overP^^How  does  the  0 
rem^de^hel^pi^^^ww^^^e^aje^ojnore  3’s  in  18?v 

4.  You  can  also  use  3x6  as  a check.  WhyPv 

We  multiply  to  check  the  quotient  figure. 

[W) 

Check  the  quotients  in  Ex.  5 to  20  by  multiplying. 
Write  your  work  as  in  box  C. 


6 

5.  3)18 

3 

9.  1% 

9 

13.  ^ 

n 

17.  2)8 

6.  3)9 

3 

10.  4)12 

3 

14.  6)l8 

3 

18.  8)^ 

5 

7.  3)l5 

7 

11.  3)^ 

3 

15.  9)^ 

1 

19.  3)3 

4 

8.  3)l2 

3 

12.  5)15 

8 

16.  3)^ 

03 

20.  2)6 
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Do  You  Know? 


Progress  Test  26  [W] 

Copy  and  write  quotients.  Check  by  multiplying. 


a 

b 

c 

d 

e 

f 

g 

1.  3^9 

7)21 

9718 

8)16 

4)12 

alls 

1^ 

2.  5)15 

3)6 

5)10 

6)12 

8)^ 

4l8 

3.  3)^ 

2# 

2)14 

3)l2 

2)10 

3)24 

6)18 

4.  9)^ 

2')12 

3)3 

2)18 

3)15’ 

2116 

7)14 

Do  You  Understand? 

Test  of  Information  and  Meaning  7 

Write  on  your  paper  the  missing  words  or  figures. 

1.  The  product  of  any  number  times  0 is  -0-. 

2.  To  find  how  many  equal  groups  there  are  in  a 
large  group,  you  can  subtract  but  it  is  better  to 

3.  What  division  fact  goes  with  18  ^ 3 = (i>/8^(o=3 

(o 

4.  The  division  fact  18  -f-  3 = 6 can  be  written  as  iJlS. 

5.  To  get  g of  a pie  you  can  divide  the  pie  into  S- 
equal  pieces. 

6.  What  multiphcation  fact  goes  with  ^ 

7.  In  203  X 3,  it  is  better  to  multiply  by  .3-. 

8.  In  the  table  of  division  facts  for  dividing  by  2,  the 
largest  number  to  be  divided  is  Jg.. 

9.  If  you  know  4x3=12,  you  can  find  5x3  by 
adding  .3-  to  12. 


Do  what  you  are  told  to  do  in  Ex.  10  to  17. 

10.  Show  with  dots  that  there  is  no  division  fact  to 
make  a pair  with  9-5-3  = 3. 

11.  Write  “3’s  in  15  = 5”  in  two  other  ways.jj;^; 

/St3=S 

12.  Write  a multiphcation  example  in  which  you  must 

carry  2 tens,  : 29X5  = ? 

13.  Write  the  two  division  facts  shown 

in  the  dot  picture,  /j  ^3=9- 

14.  Check  this  example  by  adding:  4 x 25  = ]J04. 

15.  Write  the  division  sign,  -j- 


Copy  the  letter  of  the  rectangle  in  which 


16.  i is  red.  A 

17.  ^ is  green.  B 


B 


To  Keep  in  Practice 

A.,  S.,  M.  [W] 

Copy  and  work.  Check  where  you  can. 


1. 

530 

2. 

102 

3. 

709 

4. 

32 

5.  $9.21 

-88 

X9 

+ S9 

X6 

-5.78 

992 

9/8 

798 

m 

$3.93 

6. 

358 

7. 

579 

8. 

102 

9. 

78 

10.  $5.14 

X2 

470 

X7 

+ 46 

-4.69 

7/6> 

/09 

7/9 

729 

$0.95 

11. 

841 

12. 

120  13. 

70 

98 

15.  23^ 

-64 

><8 

-f460 

X3 

X4 

777 

%0 

330 

299 

92$ 

16. 

13 -f 

9 -f  47  -F  26  ^5 

17. 

347+  49  + 

455y+/ 

18.  H3/^  19.  $1.34-H  $4.85  + 
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Teaching  Pages  286, 287,  288,  and  289 

Pupil’s  Objectives:  (a)  To  take  a test  on  the 
D.  facts  for  dividing  by  2 or  3 and  with  quotient 
2 or  3 ; (b)  to  get  practice  in  written  computation 
(addition,  subtraction,  and  multiplication);  (c)  to 
take  the  four  chapter  tests. 

New  Words:  page  289,  April,  September 

Book  Lesson.  Assign  Progress  Test  26,  at  the 
top  of  page  286;  note  deficiencies  and  remedy 
them  if  possible.  The  four  chapter  tests  may  then 
be  assigned  according  to  the  pattern  you  have  es- 
tablished for  previous  chapters. 

Scan  with  your  pupils  the  written  practice  at 
the  bottom  of  page  287.  Before  the  written  work  is 


attempted,  help  them  to  Select  those  examples  or 
types  of  examples  which  they  know  how  to  check. 

Note  that  an  alternate  computation  test  is  pro- 
vided on  page  326  of  this  Manual. 

Differentiations  and  Extensions 

1.  With  the  end  of  the  school  year  approaching, 
you  probably  ought  to  be  thinking  not  only  of  what 
new  arithmetic  material  you  have  to  present  in  the 
months  ahead,  but  also  what  your  reteaching  pro- 
gram will  be.  One  easy,  and  often  effective,  way 
of  locating  areas  in  need  of  study  is  simply  to  ask 
pupils  in  an  informal  discussion  what  review  they 
think  they  require. 

2.  Use  the  table  on  the  next  page  to  find  per 
cents  for  Chapter  7 tests  to  be  entered  on  the  in- 
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Do  You  Make  Mistakes? 


Write  answers  on  folded  paper. 


Diagnostic  Test  7 


1. 

abed 

47  39  32 

X2  x3  x6  x8 

nj 

Study 

Pages 

Practice 

Sets 

256-257 

61,62 

2. 

100  122  326  $1.23 

X3  x4  X2  x5 

3UD  ¥W  237 

260-262, 

266-267 

64,  68 

3. 

no  240  102  $2.03 

X6  x3  x7  x4 

-m  170 

263-264 

63 

4. 

^jw  4)8  2)l0  7)14 

iis-m 

65 

5. 

/ 3 3 1 

3)3  ffn  4)12  3')^ 

Check  quotients  by  multiplying. 

280-282, 
284,  285 

66 

How  Well  Can  You  Figure? 

Computation  Test  7 

Copy  and  work.  Check  division  by  multiplying. 


7 X 10377/ 
715  - 685^^ 

386  - 897^7 


805  - 67  7^^*  9. 

4 X 213i'-^7  10. 

41S-  249/^4^  11. 
842  - 4833^7  12. 


237  X 37// 

2 X 87/74^ 

$9.00  - $6.73^7.27 
361  - 28673- 


13.  423  + 47  + 27974^7 
si.  14.  $3.87  + $4.38^i’.73- 


15.  6^  + 9^  + 8^  + 8^  + 4^-33-/ 

16.  28+  7+  9+  9+  23--^ 
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Can  You  Solve  Problems? 

Problem  Test  7 

1.  The  girls  in  the  picture  broke  up  into  groups  of  6 
for  games.  The  picture  shows  there  are  ^^4^’s  in  18. 

2.  In  our  school  there  are  410  children.  Of  these,  223 
are  boys.  How  many  are  girls?  777 

3.  How  many  children  are  there  in  2 classes  if  there 
are  35  children  in  each  class?  70 

4.  Each  boy  and  girl  in  our  room  is  to  bring  2 old 
books  to  send  away.  If  all  26  boys  and  girls  bring  books, 
how  many  books  shall  we  have?  3^2 

5.  In  one  school  week  in  April,  12,  9,  16,  7,  and  8 old 
books  were  brought.  How  many  books  did  we  get  that 
week  in  April?  52 

6.  We  piled  the  books  in  groups  of  8.  How  many 
groups  did  24  books  make?  3 

7.  When  we  had  50  books,  38  of  them  were  taken 
away.  How  many  of  the  50  books  were  left?  /2 

8.  We  want  to  earn  $8.00  to  buy  new  books  in 
September.  We  now  have  $6.25.  How  much  more  do 
we  need  to  earn  before  September?  ^I.7S 
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dividual  test  record  cards  as  recommended 
page  71  of  this  Manual. 

TABLE  OF  PER  CENTS  FOR  CHAPTER  7 SCORES 


NOTES 


Score 

Per  Cents  for 
Problem 

Test 

Score 

Per  Cents  for 
Computation 
Test 

Score 

Per  Cents  for 
Computation 
Test 

1 

13 

6 

9 

56 

2 

25 

13 

10 

63 

3 

38 

3 

19 

11 

69 

4 

50 

4 

25 

12 

75 

5 

63 

5 

31 

13 

81 

6 

75 

6 

38 

14 

88 

7 

88 

7 

44 

15 

94 

8 

100 

8 

50 

16 

100 
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Children  who  use  measures  in  their  daily  activi- 
ties quickly  develop  important  understandings 
about  measurement  in  general. 


Oakland  Public  Scliuuii* 


Teaching  Chapter  8 of  Grade  3 

Introduction 


I.  Learning  Outcomes  in  Chapter  8 

The  major  learning  outcomes  for  Chapter  8 are: 

1 . Knowledge  of  the  M.  facts  for  4’s  and  for  4 ; 
and  of  the  D.  facts  with  divisor  and  quotient  4 

2.  Understanding  of  the  unit  fractions  and 
^ when  applied  to  groups  of  objects 

3.  Understanding  and  use  of  fractional-part 
division 

4.  Knowledge  of  the  D.  facts  with  quotient  1 

5.  Ability  to  divide  2-  and  3-place  numbers  by 
digit  divisors,  so  that  2-place  quotients  without  re- 
mainders result 

6.  Ability  to  read  and  write  Roman  numbers 
to  XII 

7.  Understanding  of  various  specific  concepts, 
generalizations,  relationships,  and  skills 

8.  Desirable  emotionalized  responses  (attitudes, 
appreciations,  values) 


II.  The  Nature  of  the  Major  Outcomes 

Knowledge  of  the  M.  and  D.  Facts  Involving  4 


The  M.  and  D.  facts  involving  2 and  3 were 
taught  in  Chapters  6 and  7,  emphasis  being  laid 
upon  the  relationship  between  pairs  of  M.  facts 
(e.g.,  3X5=15;  5X3=15)  and  between 

pairs  of  D.  facts  (e.g.,  15-f3=5;  15-f5=3). 

In  Chapter  8,  the  new  M.  and  D.  facts  involving 
4 are  organized  for  learning  through  the  develop- 
ment and  use  of  the  idea  of  the  “whole  story”  in 
multiplication  and  division  (see  the  generalization 
on  pupil’s  book  page  293). 

The  dot  pattern  below  shows  two  M.  facts  if 
the  groups  are  combined,  first  by  rows,  then  by 
columns  (i.e.,  4X5  = 20;  5X4  = 20).  It  also 
shows  two  D.  facts  if  the  20  dots  are  separated, 
first  by  rows,  then  by  columns  (i.e.,  20-^  5 = 4; 
20  - 4 = 5). 


. . . . . 

• « • • • 

• • • • • 


Theoretically,  seventeen  separate  D.  facts  in- 
volving 4 have  to  be  taught  (16^  4 = 4 is  com- 
mon to  both  tables  involving  4)  as  well  as  the  same 
number  of  M.  facts  with  4 (the  fact  4X4=  16 
occurs  in  the  tables  both  for  4’s  and  for  4).  Through 
the  use  of  the  “whole-story”  idea,  the  thirty-four 
facts  are  reduced  to  eight  sets  of  four  facts  each  and 
a ninth  of  two  facts  (4x4=16;  16  4 = 4). 

Your  pupils’  first  experiences  with  the  facts  in- 
volving 4 are  with  them  as  parts  of  whole  stories, 
after  which  they  concentrate  upon  the  M.  facts  only 
and  then  upon  the  D.  facts. 

Understanding  of  the  Unit  Fractions  and 
I when  Applied  to  Groups  of  Objects 

The  understandings  your  pupils  already  possess 
concerning  fractional  parts  of  a whole  object  are 
expanded  in  this  chapter  to  include  fractional  parts 
of  groups  of  objects.  The  work  starts  with  the 
familiar  idea  that  a fraction  can  mean  one  of  the 
equal  parts  of  a single  object  (^  of  a candy  bar) 
and  advances  to  the  idea  that  a fraction  can  mean 
one  of  the  equal  parts  of  a group  of  objects  (^  of 
8 roses). 

As  for  all  new  material,  care  has  been  taken  to 
make  the  development  proceed  by  easy  stages  and 
at  a concrete  level.  In  this  instance,  only  the  unit 
fractions  and  5 are  considered,  and  pictures 
are  used  freely.  The  new  understandings  are  then 
put  to  use  in  the  development  of  the  second  kind 
of  division  (fractional-part  division),  the  discussion 
for  which  follows  immediately. 

Understanding  and  Use  of  Fractional-part 
Division 

As  has  already  been  explained,  the  two  uses  of 
division  are:  (a)  to  find  how  many  equal  groups 
there  are  in  a larger  group,  the  measurement  mean- 
ing of  division  taught  in  Chapter  7;  (f)  to  find 
how  many  there  are  in  each  equal  part  or  share  of 
a number,  the  fractional-part  meaning  of  division 
which  is  taught  in  Chapter  8 and  is  illustrated  by 
the  problem  at  the  top  of  the  next  page. 
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If  3 boys  share  equally  the  cost  of  a 15c!-fishlinei 
what  is  each  boy’s  share?  (or,  what  must  each  boy 
give?  or  how  much  must  each  boy  pay?  or  any  one 
of  a large  variety  of  questions). 

Note  that:  {a)  a number  (15|Z^)  is  to  be  divided  into 
equal  parts;  (b)  there  are  to  be  3 of  these  equal 
parts;  (c)  the  problem  question  may  be  stated 
with  a fraction  as,  “How  much  is  ^ of  15^?”; 
{d)  the  answer  is  a money  number  (5^),  similar  in 
kind  to  the  number  (15|zf)  to  be  divided. 

Contrast  the  fractional-part  problem  above 
with  the  corresponding  measurement  problem 
which  follows: 

If  each  boy  gives  how  many  boys  will  it  take 
to  buy  a 15^-fishline? 

Here:  {a)  equal  amounts  (SjZ^’s)  are  taken  from 
the  total  amount  (15^);  {b)  the  problem  question 
cannot  be  expressed  with  a fraction ; (c)  the  answer 
tells  how  many  5 ’s  in  15^;  {d)  the  answer,  3,  is 
different  in  kind  from  the  total  dividend  (15^),  for 
it  means  there  are  3 groups  of  5^  each  in  15^. 

In  the  lessons  in  the  pupil’s  book  the  fractional- 
part  idea  (without  the  name)  is  carefully  developed 
around  generalizations  (see  pupil’s  book,  pages 
307-309) ; it  is  associated  with  the  use  of  the  unit 
fraction  (|,  etc.);  it  is  represented  in  examples 
either  with  the  unit  fraction  or  with  or  with  ^ ; 
it  is  used  in  problems;  and,  finally,  on  page  313, 
it  is  compared  with  measurement  division. 

Knowledge  of  the  D.  Facts  with  Quotient  1 

The  facts  with  quotient  1 are  of  the  types:  4)4^ 
two’s  in  2 = 1,  and  3 4-  3 = 1.  While  these  facts 
are  easy,  there  is  no  reason  to  continue  to  teach 
them  as  separate  and  unrelated  items,  each  to  be 
mastered  by  memorization.  Instead,  pupils  should 
learn  to  handle  these  nine  D.  facts  with  quotient  1 
by  the  rational  principle:  “When  you  divide  a 
number  by  an  equal  number,  the  quotient  is  1.” 

Ability  to  Divide  2-place  and  3-place  Num- 
bers by  Digit  Divisors 

This  skill  is  limited  in  Chapter  8 to  computing 
in  such  examples  as  those  below. 

a.  5J5O  b.  27^  c.  4)^  d.  67126  e.  3)  $2. 13 


In  Ex.  a-e,  divisors  are  digits  and  all  quotients 
turn  out  to  be  2-place  numbers  without  remain- 
ders. All  quotient  figures  are  easily  found  and 
there  is  no  borrowing  in  the  phase  of  the  work 
involving  subtraction. 

The  principle  that  tens  are  divided  like  ones 
(pupil’s  book,  page  316)  is  first  taught  with  exam- 
ples of  type  a,  and  is  then  used  with  types  b and  c. 
In  these  first  examples  there  is  a quotient  figure 
for  each  dividend  figure.  Types  d and  e are  trans- 
lated into  much  the  same  pattern  by  transforming 
the  dividend  into  an  equivalent  value  expressed  as 
tens  (i.e.,  126  is  transformed  to  12  tens  and  6 ones). 
In  all  the  work,  special  attention  is  directed  to  the 
correct  placement  of  quotient  figures  according  to 
their  meanings  (place  values),  and  not  according  to 
a mechanical  rule.  Thus,  in  Ex.  /,  below,  the 
placement  of  the  quotient  figure  4 is  correct,  while 
in  Ex.  g and  h it  is  incorrect,  because  the  4 means 
4 tens. 

4 44 

/.  47i^  g.  471^  h.  471^ 

Understanding  of  numbers  and  of  place  value  is 
of  inestimable  value  in  making  sensible  the  proce- 
dures and  the  algorism  used  in  division  compu- 
tation. 

Ability  to  Read  and  Write  Roman  Numbers 
to  XII 

Chapter  8 includes  exercises  to  teach  the  mean- 
ing of  Roman  numbers  from  I to  XH,  as  well  as 
to  teach  the  skills  of  reading  and  writing  these  num- 
bers. For  third-grade  children  there  is  no  point  in 
going  beyond  the  modest  limit  of  XI I and  much 
is  to  be  gained  by  limiting  the  learning  load. 

Understanding  of  Various  Specific  Concepts, 
Generalizations,  Relationships,  and  Skills 

1.  Concepts  and  essential  technical  terms  and 
symbols: 

mo.  (month) 
yr.  (year) 

the  days  of  the  week 
the  months  of  the  year 
Roman  numerals,  I to  XII 
“sharing”  division 

whole  story  in  multiplication  and  division 
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2.  Important  relationships  and  generalizations. 
These  appear  in  heavy  type  on  the  following  pages 
in  the  pupil’s  book:  293,  305,  307,  308,  309,  312, 
313,  314,  316,  317,  321,  322. 

3.  Skills  beyond  those  already  listed: 

a.  Ability  to  check  quotients  by  multiplication 

h.  Ability  to  detect  at  a glance  gross  errors  in 
quotients  and  products 

c.  Skill  in  identifying  equivalents  for  measures 
of  time 

Desirable  Emotionalized  Responses  (Atti- 
tudes, Appreciations,  Values) 

Remember  that  the  appreciations,  attitudes,  and 
values  children  attach  to  arithmetic — in  Grade  3 
as  well  as  elsewhere — are  just  as  much  learning 


outcomes  as  are  arithmetical  concepts,  skills,  and 
generalizations — and  they  are  just  as  important  as 
all  other  outcomes.  The  child  who  is  indifferent 
to  arithmetic  or  actively  dislikes  it,  who  avoids 
quantitative  problems  in  his  life  as  much  as  he 
can,  who  goes  to  others  for  solutions  to  problems 
he  cannot  escape,  who  sees  no  sense  in  what  he  is 
called  upon  to  learn  and  no  reason  for  learning  it, 
such  a child  can  hardly  be  said  to  be  attaining  the 
social  aim  of  the  subject.  The  child  who  is  attain- 
ing the  social  aim  is  readily  described  if  one  sub- 
stitutes a positive  statement  for  each  negative 
statement  in  the  preceding  sentence.  How  many 
of  your  pupils  meet  this  description?  How  many 
more  of  them  can  you  help  in  teaching  the  content 
of  Chapter  8 before  they  leave  you,  perhaps  for  a 
new  teacher  in  Grade  4? 


Roman  Numbers 


[O] 

1.  This  picture  shows  how  the  Roman  children  used 
letters  for  numbers.  Tell  some  places  where  you  see 
Roman  numerals  used 

; O-yi^ c£<^c/e^ , 

2.  V(^y  is  it  easy  to  remember  I for  1?  II  for  2? 
Ill  for  3?  vWrite  1, 2,  3 on  the  board  in  Roman  numerals. 

3.  The  Roman  numeral  for  5 is  only  one  letter,  too. 
V stands  for  5.  Write  1,  2,  3,  5 in  Roman  numerals,  v 


4.  When  Romans  wanted  to  show  “l^le^s 


they  put  I before  a nmnber,  as  in  IV.  Then  IV  = 


5.  Now  write  the  Roman  numeral  for  1;  2;  3;  4;  5.  ^ 

6.  In  the  same  way,  the  Romans  put  I after  a^’nu2ml5er’^ 
to  show  “1  more  than.”  Then  VI  = -^  and  VII  = --7-. 


7.  What  does  VIII  mean?5> 


8.  Another  Roman  number  was  X.  It  means  “10.” 
Can  you  see  two  V’s  in  X (two  5’s)?  Write  the  Roman 
numeral  for  10. 


9.  What  does  I before  X mean,  as  in  IX?  ^ 

10.  Write  the  Roman  number  for  5;  6;  7;  8;  9;  10. 

T ; IZI;  Yll;‘2ni;l2:;  X 

11.  Make  the  Roman  numeral  for  10  and  1 more, 

or  ll;^or  10  and  2 more,  or  12,  _XE 

^ [W] 

12-20.  Write  our  numbers  for  these: 

VI  III  VIII  IX  II  XII  IV  XI  VII 

G 3 8 8 2 f2  y-  II  7 

21-31.  Write  the  Roman  numerals  for  these: 

5 12  7 10  8 11  3 9 2 6 4 

"s:  XR  YU  X wi  xr  m ix  n xr  is 
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Teaching  Pages  290  and  291 

Pupil’s  Objective:  To  learn  the  rationale  of 
Roman  numbers  to  XII  and  to  learn  how  to  read 
and  write  them. 

Background.  Note  that  the  work  on  page  291 
is  intended  to  make  the  writing  of  Roman  num- 
bers something  more  than  a mechanical  trick. 
After  all,  there  was  “sense”  in  the  way  the  Romans 
wrote  their  numbers  and  when  pupils  realize  this, 
Roman  numbers  no  longer  seem  difficult. 


Teacher’s  Preparation.  After  you  have  stud- 
ied the  pupil’s  book  and  Manual,  procure  materi- 
als, if  possible,  to  illustrate  the  use  of  Roman  nu- 
merals in  modern  living. 

New  Words:  page  291,  Roman,  numerals 

Book  Lesson 

Ex.  1-11:  Oral  work.  Supplement  with  ma- 
terials that  you  have  procured  to  show  use  of 
Roman  numbers. 

Ex.  12-31:  Written  work. 
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^ The  Class  Talks  Things  Over 

Whole  stories  in  M.  and  D.  [O] 

One  day  Miss  Wells  said,  “There  are  whole  stories  in 
multiplication  and  division,  too.”  Then  she  asked  6 
children  to  sit  at  the  table,  as  in  the  picture.  Can  you 
see  that  three  2’s  = 6 ? 

1.  What  is  the  other  multiplication  fact  that  goes  with 
three  2’s  = 

2.  What  two  division  facts  does  the  picture  show? 

2’s  in  6=j  3’s  in  6 = 2 

Now  you  have  found  the  four  facts  that  make  the 
whole  story  in  multiplication  and  division  for  2,  3,  and  6. 

3.  Say  the  whole  story  about  2,  3,  and 


4.  Miss  Wells  then  pointed  to  picture  A.  How  many 
facts  are  in  this  whole  story  in  multipUcation  and  division 
for  3,  3,  and  9 ?2 Explain.. 

[W] 

5.  Write  the  whole  story  in  multiplication  and  division 


about  3,  3,  and  9.SX3=9;  9^3=3 


6.  Copy  and  finish  the  whole  story  in  multiplication 

and  division  about  3,  4,  and  12.  Picture  B will  help 

JX^=/2  /23i2=3 

you.  j^x3=a 

7.  Write  the  whole  story  in  multiplication  and  division 

fnrnirtnrpr  83-^=2 

tor  picture  =8  8 ~ 2=4 

8.  Write  the  whole  story  in  multiplication  and  division 


for  picture  D.  -^XS-ZS 


ZS  3-5=3 
3X3=Z5  /S  3-3=5 


Every  multiplication  or  division  fact  is  part 
of  a whole  story.  Some  whole  stories  have  two 
parts.  Some  have  four  parts. 
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Differentiations  and  Extensions 

1.  Ask  more  capable  children  to  try  to  write  the 
Roman  numerals  from  13  to  20.  Tell  them  to 
give  special  attention  to  the  Roman  numerals  for 
4,  6,  9,  and  11,  and  to  the  principles  stated  in 
Ex.  4 and  6.  Later,  show  the  correct  forms,  but 
do  not  be  over-concerned  about  the  errors  that 
pupils  make. 

^ 2.  Be  sure  all  pupils  observe  the  use  of  Roman 

; numerals  for  main  topics  in  organizing  information 
in  social  studies  or  other  content  subjects.  Ask 
them  also  to  tell  and  list  any  other  uses  they  know 
for  Roman  numbers. 


Teaching  Pages  292  and  293 

Pupil’s  Objectives:  (a)  To  learn  that  there  are 
whole  stories  for  M.  and  D.  facts,  just  as  there  are 
for  A.  and  S.  facts;  {h)  to  use  the  whole-story 
approach  to  isolate  M.  and  D.  facts. 

Background.  Experience  with  the  whole- 
story  idea  in  addition  and  subtraction  and  ex- 
perience with  paired  facts  in  multiplication  and  in 
division  should  prepare  your  pupils  for  the  new 
application  of  this  form  of  organization.  As  for 
the  other  whole  stories,  pictured  patterns  are  used 
to  make  M.  and  D.  relationships  meaningful. 
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Pre-book  Lesson 

1.  Use  natural  objects  arranged  carefully  to  make 
even  rows  and  columns  (as  suggested  in  the  picture 
on  page  292);  or  use  pictures  of  real  or  semi- 
concrete objects  like  those  shown  at  the  top  of 
page  293  (irregular  placement  in  rows  and  columns 
would  obscure  the  relationships  you  want  to  sug- 
gest). Then,  see  if  your  pupils  can  state  their  “dis- 
covery” that  there  are  whole  stories  for  M.  and 
D.  facts  in  a form  similar  to  that  of  the  generaliza- 
tion at  the  bottom  of  page  293  in  the  pupil’s  book. 

2.  Once  the  notion  of  whole  stories  in  multipli- 
cation and  division  makes  sense  with  known  facts, 
let  pupils  apply  it  to  develop  the  M.  and  D.  facts 
involving  4. 

Book  Lesson.  Ex.  1-4:  Oral  work.  Ex.  5-8: 
Written  work. 

Differentiations  and  Extensions 

1.  Give  slower  learners  many  opportunities  to 
assemble  groups  of  4,  presenting  objects  with  dif- 
ferent shapes. 

2.  Have  children  make  individual  charts  to 
depict  the  facts  for  4 using  as  a pattern  a class  chart 
as  shown  below.  They  may  make  pictures  of 
natural  or  of  semiconcrete  objects  so  that  variety 
is  obtained.  Graph  paper,  with  squares  | in.  or 
larger,  simplifies  the  procedure. 


Making  Whole  Stories 

M.  and  D.  facts  [O] 

1.  The  cars  in  picture  A are  parked  in  rows,  with 
cars  in  each  row,  making  20  cars  in  all. 


2.  Find,  in  picture  A,  the  four  facts  in  the  whole  story 
in  multiphcation  and  division  about  4,  5,  and  20. 

M.  Facts  D.  Facts 

4x5  = 20  20 - 5=  4 

5 x 4 = 20  20  - 4 = 5 

3.  In  picture  B,  the  cars  are  in  S-  rows,  with  -4_  in 
a row,  or  32  in  all. 

4.  The  whole  story  in  M.  and  D.  for  4,  8,  and  32  is 

4x8  = 32  32 - 8=  4 

^X4=  32  32-4  = ^ 


Tell  the  whole  stories  for 
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different  procedure.  The  child  must  start  with  the 
abstract  facts  and  then  build  an  appropriate  pic- 
ture, whereas  in  preceding  exercises  the  whole 
story  could  be  deduced  from  a given  picture.  The 
two  operations  are  by  no  means  the  same,  and  you 
should  provide  practice  for  both  types. 


Teaching  Pages  294  and  295 


Book  Lesson.  Ex.  1-8:  Oral  work.  Ex.  9-16: 
Written  work. 


Pupil’s  Objective:  To  continue  studying  the 
whole  stories  involving  4. 

Background.  Both  the  oral  and  the  written 
work  have  the  same  purpose — that  is,  to  tie  to- 
gether related  M.  and  D.  facts  into  meaningful 
units.  The  last  direction  on  page  295  requires  a 


-'A' Answers  Not  on  Reproduced  Page  29^ 

5.  4 X 6 = 24  24  ^ 4 = 6 

6X4  = 24  24 --6=4 


6.  4 X 9 = 36 


9 X 4 = 36 


36  - 4 = 9 
36--  9 = 4 
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NOTES 


7.  The  lower  window  in  the  picture  shows  the  whole 
story  in  multiplication  and  division  about  4,  7,  and  28. 
Sav  the  four  parts  or  facts  in  this  whole  story,  v 

8.  The  top  window  shows  the 
whole  story  about  4,  4,  and  16. 

How  many  parts  has  this  story? 2 
Say  the  parts.  ■^^xy=/6; 

Ex.  9 to  16  are  whole  stories  with 
missing  numbers.  Copy,  putting  in 
the  missing  numbers. 


Draw  dot  pictures  to  show  the  whole  story  for  Ex.  9; 
for  Ex.  13;  for  Ex.  15;  for  Ex.  16. 
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Differentiations  and  Extensions 

1.  Slower  learners  may  write  whole  stories  in- 
volving 4 to  accompany  the  charts  suggested  in 
previous  lesson.  Each  fact  may  be  written  on  a 
separate  card,  so  that  practice  may  be  had  in  as- 
sembling whole  stories  and  relating  them  to  charts. 

2.  To  check  understanding  for  all  pupils,  you 
may  supplement  the  lesson  with  instructions  such 
as  the  following: 

a.  Draw  a picture  with  X’s  for  4X3.  Keep  the 
columns  and  rows  straight.  Then  write  under  the 
picture  the  other  three  parts  of  the  whole  story  shown. 

b.  Do  the  same  for:  24  -f-  6;  9X4;  28  4; 

4 X 5;  32  H-  8. 

c.  Try  to  write  the  whole  story  in  multiplication  and 
division  for  the  numbers  4,  5,  and  20;  4,  9,  and  36; 
4,  7,  and  28. 
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The  M.  Facts  for  4's  and  for  4 

[W) 

Draw  pictures  for  Ex,  1 to  5,  Beside  each  picture, 
write  the  2 multipUcation  facts  it  shows. ★ 

1.  4 rows  of  chairs,  6 chairs  in  a xovj  ^X(>=24;C>X¥^2¥ 

2.  7 rows  of  buttons,  4 buttons  in  a row  1X¥=2^;¥X1=2X 

3.  4 rows  of  bells,  3 bells  in  a row  ¥X3=/2;3X¥=/2 

4.  9 rows  of  X’s,  4 X’s  in  a row  9X¥=3&;  ¥X9=36> 

5.  4 rows  of  boxes,  5 boxes  in  a row  ¥XS=20',SX¥=20 


Some  of  the  products  below  are  wrong.  Add  to  check 
and  write  the  correct  fact.  Then  write  the  other  fact 
that  goes  with  it  to  make  a pair. 


6.  4x5=  242^  12.  4x3  = 16/2  18.  4x2=8 

s9-^^20  3X¥=/Z  2XV=^ 


7. 


8.  6^ 


13. 


X 4 = 14. 

X 6 


3 x¥=/z 
2x4  = 

¥X  Z ■ 


19. 


2 X 

5x4=  242^ 

^XS=20 


4x9=  32J(^  20.  4 X 8 = 32 


9.  9 X 4 =36  15. 

<2  X 9 =3C>  . , 

10.  4x8=  7&32  16.  4 X 4 = 16 

g y(^  sr ^2. 

11.  4x9=  303<^  17.  8 X 4 = 32 

2XV=^6  ¥X  9=^32 


9 X 

7x4=  242^*  21. 

X 1=29 

22. 


23. 


<?X  4=32 
4 X 6 = 24 
GX9-=2¥ 

7 X 4 = 28 

4^  X 1=29 

3x4=  12 
¥X3=/Z 


Copy  and  finish  the  tables  of  multiplication  facts 
started  below  for  4’s  and  for  4.  ★ 


M. 

Facts 

for  4’s 

1 

X 4 

= 4 

2 

X 4 

= 8 

3 

X 4 

= /2 

and  so  on  to 

9 

X 4 

=3^ 

M.  Facts 

1 for  4 

4x  1 

= 4 

4x2 

= 8 

4x3 

= /2 

and  so  on  to 

4x9 

=3(o 

Problems  about  4's  and  about  4 

Maltiplicaiion  [WJ 

1.  Rusty  bought  4 candy  fish  costing  Si  each.  How 
much  did  he  pay  for  them? 

Find  the  answer  for  Ex.  1 by 

adding,  as  in  box  A.  Then  write 
the  M.  fact  you  can  use  (box  B). 

Work  Ex.  2 to  11  these  same 
two  ways. 

2.  Jack  bought  4 stamps  at 
3i  each.  How  much  did  he  pay?^ 

3.  Sue  puts  9 nuts  on  a cake.  For  4 cakes,  how  many 
nuts  will  she  need?  3(^ 

4.  Mary  got  4 eggs  from  each  of  her  8 hens  last  week. 
How  many  eggs  in  all  did  she  get?  32 

5.  Four  apples  at  6<j:  each  cost  how  much?  2¥f^ 

6.  If  a lolhpop  costs  7 cents,  how  much  will  4 cost?2i‘/ 

7.  To  make  a box,  Tom  uses  8 nails.  To  make  4 
boxes  of  this  kind,  how  many  nails  does  Tom  need?  32 

8.  Four  children  sit  at  a table.  How  many  children 
can  sit  at  5 such  tables?  20 

9.  How  many  quarters  are  the  same  amoimt  of  money 
as  $3?  (Remember,  there  are  4 quarters  in  a dollar.)  /2 

10.  Sam  found  4 eggs  in  each  nest.  How  many  eggs 
did  he  find  in  2 nests? 

11.  Joe’s  brother  earns  $4  a day.  How  much  does  he 
earn  in  5 working  days?  ^20.00 


<g)  Si 
@ Si 
^ ® Si 
®+Si 
20<X 


4x  Si  = 20^ 
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★Answers  Not  on  Reproduced  Page  296 

Illustration  for  Ex.  1-5. 

1.  h h h h h h 

hhhhhfn  4x6  = 24 

hhhhhh  6x4  = 24 

h h h h h h 


1X4=  4 

M.  Facts  for  4’s 

4X  4=  16 

7 X 4 = 28 

2X4=  8 

5 X 4 = 20 

8 X 4 = 32 

3X  4=  12 

6 X 4 = 24 

9X  4=  36 

4X1=4 

M.  Facts  for  4 

4X  4=  16 

4X  7 = 28 

4X2=  8 

4 X 5 = 20 

4 X 8 = 32 

4X  3=  12 

4 X 6 = 24 

4X  9=  36 

Teaching  Pages  296,  297,  and  298 

Pupil’s  Objective:  To  learn  and  use  the  M. 
facts  for  4’s  and  for  4. 

Background.  For  page  296  your  pupils  should 
draw  pictures,  as  suggested,  to  show  M.  facts  for 
4’s  and  for  4;  write  paired  facts;  check  products 
by  addition;  and  devise  their  own  tables.  Problems 
appear  on  page  297  as  an  aid  to  learning  M.  facts 
instead  of  merely  as  an  opportunity  to  apply  M. 
facts.  Finally,  on  page  298,  the  multiplication 
tables  for  4’s  and  for  4 are  presented  in  the  usual 
way,  and  are  followed  by  practice  examples  to  use 
in  reviewing  M.  facts  studied  up  to  this  point  with 
emphasis  placed  upon  the  M.  facts  for  4’s  and  for  4, 
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Multiplication  Facts  for  4’s 
444444444 

>U  ^ ^ ^ ><5  ^ 2<I  ^ ^ 

4 8 12  16  20  24  28  32  36 


Multiplication  Facts  for  4 

123456789 
^ ^ ^ ^ ^ ^ X4  x4  x4 

4 8 12  16  20  24  28  32  36 


[O] 

Use  the  tables  to  help  you  learn  the  M.  facts. 


Say  the  products  below  by  rows  and  by  columns. 
Make  study  cards  for  hard  facts. 


a 

b 

C 

d 

e 

f 

g 

h 

i 

1.  3 

1 

8 

9 

5 

2 

4 

4 

2 

X7 

X4 

x3 

X2 

x4 

X8 

X7 

X9 

X7 

TF 

FF 

TT 

JU~ 

7F~ 

TT 

37- 

7F 

2.  3 

4 

3 

4 

4 

9 

3 

5 

3 

X9 

X4 

X6 

X2 

X8 

X3 

X4 

X3 

X3 

77- 

75“ 

ir- 

-r~ 

JJ- 

77- 

77- 

77- 

T" 

3.  4 

7 

6 

7 

8 

4 

3 

8 

2 

xl 

X2 

X4 

X3 

X2 

X6 

X5 

X4 

X5 

FF 

JF 

7F- 

IT 

JT 

70 

4.  7 

6 

9 

4 

3 

2 

2 

4 

3 

X4 

X3 

X4 

X5 

X8 

X4 

X9 

X3 

X2 

IT 

IT 

20 

JF 

-7~ 

IT 

72“ 

-7F 

© Extra  Practice.  Work  Extra  Practice  Set  67. 

298 

Book  Lesson  (page  296).  Written  work. 

1 . More  capable  children  may  work  at  the  board, 
giving  illustrations  for  Ex.  6-23  like  those  in  Ex. 
1-5.  As  an  illustration  for  Ex.  10,  they  may  draw 
4 rows  of  canned  fruit  with  8 cans  in  a row  and 
write  the  paired  facts  4 X 8 = 32  and  8 X 4 = 32. 

2.  Also,  let  more  capable  children  use  completed 
multiplication  tables  (with  correct  copies  written 
on  the  board)  to  study  the  relationships  and  the 
diiferences  between  the  tables.  In  both  multipli- 
cation tables,  totals  increase  by  4,  and  the  products 
are  even  numbers.  In  the  table  for  4’s  it  is  always 
4 that  is  multiplied,  and  the  multipliers  increase 
by  1 ; whereas  in  the  table  for  4,  the  numbers 
multiplied  (I’s,  then  2’s,  then  3’s,  etc.)  increase 
while  the  multiplier  remains  the  same. 


Book  Lesson  (page  297).  Written  work.  The 
type  of  response  expected  is  illustrated  for  Ex.  1. 
If  advisable,  help  with  Ex.  2,  and  (possibly  for  just 
the  slower  learners)  with  Ex.  3.  Do  not  assign  the 
written  work  until  your  pupils  know  both  what 
they  are  to  do  and  how  they  are  to  do  it.  See  the 
“Differentiations  and  Extensions”  for  additional 
problems. 

Book  Lesson  (page  298).  Oral  work. 

1.  Here,  as  has  been  true  throughout  the 
Manual,  you  are  urged  to  follow  your  own  judg- 
ment. The  important  point  is  that  your  pupils 
should  achieve  sound  learning;  the  method  is 
relatively  unimportant.  The  pupil’s  book  and  the 
Manual  supply  suggestions  and  procedures;  they 
do  not  prescribe  them. 

2.  You  may  prefer  to  give  first,  as  a written  test, 
the  examples  in  rows  1-4,  products  only  to  be 
written  on  folded  paper.  In  that  case  have  pupils 
cover  the  top  of  the  page  with  a blank  paper.  Or, 
you  may  wish  to  have  your  pupils  work  as  partners, 
identifying  those  facts  needing  study.  Emphasize 
that  the  role  played  by  the  partner  is  that  of  helper 
who  assists  the  pupil  to  help  himself  (rather  than 
that  of  a critic  who  tires  to  “catch”  his  partner  in 
mistakes).  Suggest  that  pupils  vary  the  order  of 
facts  asked  by  using  columns  instead  of  rows  or 
by  using  the  rows  in  a different  order. 

Diiferentiations  and  Extensions 

1.  Slower  learners  who  have  five  or  more  errors 
in  saying  the  products  on  page  298  may  make  cards 
for  matching  (the  fact  on  one  card  and  the  answer 
on  another),  rather  than  study  cards.  When  doing 
small-group  work,  have  these  pupils  prove  answers 
with  objects,  dots,  or  calculating  blocks.  They 
may  also  write  the  other  fact  which  goes  with  a 
given  fact. 

2.  Slower  learners  may  work  the  following  prob- 
lems: 

a.  How  many  pennies  are  there  in  4 piles  of  7 
pennies? 

b. li  6 children  can  ride  on  a bobsled,  how  many  can 
ride  on  4 bobsleds  of  the  same  kind? 

c.  Nine  flowers,  each  with  4 petals,  have  how  many 
petals  in  all? 

d.  If  it  takes  4 nails  to  fasten  down  a board,  how 
many  nails  will  be  needed  for  8 boards? 
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e.  Tom’s  team  made  5 nms.  Dick’s  team  made 
4 times  as  many  nms.  How  many  nms  did  Dick’s 
team  make? 

/.  Ann  is  going  to  learn  8 new  spelling  words  a day. 
How  many  words  will  she  learn  in  4 days? 

g.  If  9 large  strawberries  fill  a dish,  how  many  such 
strawberries  will  you  need  for  4 dishes? 

3.  More  capable  children  may  write  multiplica- 
tion problems  for  these  (or  similar)  situations: 

a.  Pears,  4 in  each  of  6 bags 

h.  A book  with  7 pages.  Jack  reads  a page  in  4 
minutes 

c.  Length  of  ribbon  needed  to  make  seven  4-inch 
badges 

d.  The  cost  of  four  6 i stamps 

e.  The  total  number  of  letters  in  nine  4-letter  words 
for  a sign 

/.  A work  sheet  with  4 examples  in  each  of  5 rows 

4.  All  pupils  should  complete  pages  in  theii 
notebooks  about  multiplication  for  4’s  and  for  4. 

5.  As  needed,  assign  Extra  Practice  Set  67. 


Set  6 7.  M.  facts  for  4's  and  4 


a 

b 

c 

d 

e 

f 

g 

h 

1.  4 

6 

4 

4 

8 

4 

3 

4 

X 2 

X 4 

X 4 

X 9 

X 4 

X 3 

X 4 

X 5 

8 

24 

16 

36 

32 

12 

12 

20 

2.  5 

9 

4 

1 

4 

2 

7 

4 

X 4 

X 4 

X 7 

X 4 

X 8 

X 4 

X 4 

X 6 

20 

36 

28 

4 

32 

8 

28 

24 

Teaching  Page  299 

Pupil’s  Objective:  To  get  practice  in  solving 
problems  mixed  as  to  computational  process. 

New  Words:  fertilizer,  tomato 

Book  Lesson.  Written  work. 

1.  Study  the  problems  with  the  class  before  the 
written  work  is  attempted,  in  order  to  make  sure 
that  children  understand  the  vocabulary  and 
situations  used. 

2.  Following  the  completion  of  the  written 
work,  have  a discussion  about  the  work  done.  Of 
course,  pay  attention  to  errors  in  computation,  but 
emphasize  particularly  the  choice  of  the  operation 
used  in  each  problem  and  the  reasons  therefor. 


Planting  the  Garden 


A.,  S.,  M.,  and  D.  problems  [W] 

Write  your  work  for  Ex.  1 to  6.  j 

1.  Tom’s  uncle  paid  $1.65  for  seeds  and  $3.85  for 
fertilizer.  How  much  did  these  things  cost  ?^^- ^<5 

2.  Of  the  100  pounds  of  fertilizer,  he  used  65  pounds. 

How  many  pounds  of  fertilizer  were  left?^3' 

3.  Tomato  plants  cost  30^  a dozen.  Tom’s  imcle 
bought  4 dozen  plants.  How  much  did  the  plants  cost?>^'^7(?  j 

4.  Tom  set  out  18  tomato  plants  in  rows  of  6.  How  I 
many  rows  did  he  have?'^ 

5.  Tom’s  uncle  bought  3 pounds  of  onion  sets  at  25^  a 
pound.  How  much  did  the  onion  sets  cost?  7-5" 

6.  Tom  worked  35  minutes  one  day,  45  minutes  the 
next  day,  and  20  minutes  the  next  day.  In  the  three 
days,  how  many  minutes  did  he  work?/^<? 

299 — = 

Differentiations  and  Extensions  , 

1.  Extra  problems,  for  use  with  your  slower 
learners  or  with  the  class  as  a whole,  are: 

a.  To  make  a pen  for  his  rabbits,  Don  got  all  the 
wood  he  needed  from  4 boards  each  12  ft.  long.  The 
total  length  of  the  boards  was  _?_  ft. 

b.  He  cut  16  ft.  of  wire  into  4 ft.  lengths.  Then  he 
had  _?_  pieces. 

c.  Don  worked  2 hr.  each  on  Monday  and  on  Tues- 
day and  3 hr.  on  Saturday  to  make  the  rabbit  pen.  In 
all,  how  many  hours  did  he  spend  on  this  job? 

d.  Vegetables  and  other  food  cost  Don  $0.68  instead 
of  the  $1.25  he  expected  to  pay  for  these  things.  How 
much  less  than  he  expected  did  the  food  cost? 

e.  Don  sells  his  rabbits  for  75^  apiece.  A boy  next 
door  bought  3 rabbits.  How  much  did  he  pay? 
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/.  At  one  time  Don  and  his  brothers  owned  35  rab- 
bits. Now  they  own  21  fewer  rabbits,  or  _?_  rabbits 
in  all. 

2.  All  pupils.  Use  every  classroom  situation 
possible  for  practical  application  of  arithmetic 
learnings.  Be  particularly  aware  now  of  those 
where  multiplication  and  division  may  be  applied 
within  the  limits  learned.  When  passing  out  ma- 
terials (2,  3,  or  4 of  a kind),  have  pupils  find  by 


multiplication  the  total  amounts  needed  for  rows 
or  for  groups.  Or,  if  each  child  is  to  be  given  2 
(or  4)  units  from  a group  of  16,  pupils  should  find 
by  division  the  number  of  children  who  could  be 
supplied  (measurement  division).  Organization, 
as  well  as  distribution  of  materials,  will  more  than 
likely  suggest  other  possibilities  for  putting  multi- 
plication and  division  learnings  to  work  in  practical 
situations. 


NOTES  , 


To  Keep  in  Practice 

A.,  S.,  M.  [W] 

Work  these  examples  and  check: 

1.  4x  237  6.  88+  465  +5J  11.  44  x 

2.  143  X 6 psf  7.  864  - 703  /6/  12.  940  - 836 

3.  342  + 538  ffo  S.  7 x 140  13.  613  - 594  H 

4.  800  - 269^-5/  9.  711  - 284  14.  721  - 469  251 

5.  89  X 4 35c>  10.  5 X $1.44  ^j.20  15.  4 X $1.24  ^if,% 

16.  5 + 9 + 8 + 6 + 7 18.  348  + 37  + 420  S05 

17.  46  + 8 + 9 + 7 + 6 19.  $2.41  + $1.88  + $3.48  $757 

Division  Facts  for  Dividing  by  4 

1.  It  takes  4 pieces  of  glass  for  a window.  Then  20 
pieces  are  enough  for  how  many  windows? 

The  question  you  need  to  answer  is.  How  many  4’s 
are  there  in  20?  20  4 = s 

Make  20  dots,  putting  them  in 
groups  of  4. 

Then  think,  “5x4=  20  is 
the  multiplication  fact  that  goes  with 
the  division  example  20  4 = ?” 

Are  there  five  4’s  in  20?  ^ 

In  Ex,  2 to  7,  use  dot  pictures  and  M.  facts.  How 
many  windows  of  4 pieces  each  can  be  made  from  if 

2.  12  pieces  of  glass?  j 5.  16  pieces  of  glass?  17 

3.  24  pieces  of  glass?  ^ 6.  28  pieces  of  glass?  7 

4.  32  pieces  of  glass?  g 7.  36  pieces  of  glass?  7 
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Check  the  quotients  below  by  subtracting  4’s,  as  in 
box  A for  Ex.  8.  Then  write  correct  facts  for  Ex.  8 to  16. 


3 

8.  4)12 

11.  4)16^ 

14. 

A 

12 

9.  4)^ 

12.  ^ 

15.  4)% 

-4  (1) 
8 

-4  (2) 

1 

10.  4)4 

IS.  4)3? 

6 

16.  4)^ 

4 

-4  (3) 

Box  B shows  that  the  quotient,  5,  is 
too  small.  Why? 

When  you  subtract  20  from  2A,  4 is 
left  over.  So  there  is  another  4 in  24. 

Check  quotients  in  Ex.  17  to  25  by 
multiplying,  as  shown  in  box  B.  Write 
the  correct  facts  for  Ex.  17  to  25. 

17.  24  ^ 4 = ^^  20.  20  ^ 4 = 5 23.  28  4 = ^7 

18.  16  4 = 21.  4 4 = 1 24.  8 4 = 2 

19.  32  4 = 22.  12  ^ 4 = 3 25.  36  ^ 4 = ^7 

26.  Copy  and  finish  the  table  of 
division  facts  for  dividing  by  4.  Use 
the  quotients  you  found  in  Ex.  8 to  25.  ^ 

27.  After  each  D,  fact  in  your  table, 
write  the  other  D.  fact  that  goes  with  it.-j^ 

28.  Which  division  fact  has  no  other 
fact  to  go  with  it? 
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Teaching  Pages  300  and  301 

Pupil’s  Objectives;  (a)  To  get  practice  in 
mixed  computation;  (6)  to  study  and  organize  the 
D.  facts  with  divisor  4. 

Background.  A sequence  commences  here  con- 
sisting of  five  pages  devoted  to  the  study  and  learn- 
ing of  the  D.  facts  with  divisor  and  quotient  4,  and 

★Answers  Not  on  Reproduced  Page  300 

Illustration  for  Ex.  2-7. 

2.  • • • • 

• •••  3X4=  12 

• • • • 


comparable  to  the  unit  for  corresponding  M.  facts 
involving  4. 

At  the  bottom  of  page  300  the  D.  facts  with 
divisor  4 are  derived  from  pictures  and  dots  and 
through  the  use  of  the  related  M.  facts. 

★Answers  Not  on  Reproduced  Page  301 


D. 

Facts,  Dividing  by  4 

4-4=1 

16+  4=4 

28  + 4 = 7 

8+4=2 

20  + 4 = 5 

32  + 4 = 8 

12+  4=3 

24  + 4 = 6 

36  + 4 = 9 

D 

. Facts,  Quotient  4 

4+1  = 4 

16+  4=4 

28  + 7 = 4 

8+2=4 

20  + 5 = 4 

32  + 8 = 4 

12+  3 = 4 

24  + 6 = 4 

36  + 9 = 4 
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Page  301  makes  use  of  two  familiar  techniques; 

(a)  checking  quotients  by  subtraction  (Ex.  8-16), 
thus  carrying  out  the  double  purpose  of  testing 
quotient  figures  and  of  tying  measurement  division 
still  more  closely  to  subtraction ; (b)  checking  quo- 
tients by  multiplication  (Ex.  17-25),  thus  again  ac- 
comphshing  two  things  at  once — testing  quotient 
figures  by  using  the  division  algorism,  and  relating 
division  to  multiplication. 

Book  Lesson 

Ejc.  7-iP  (page  300,  top):  Written  work.  Before 
you  assign  the  written  work,  you  may  wish  to  review 
or  call  attention  to  some  of  the  procedures  below, 
especially  with  your  slower  learners. 

a.  Copy  carefully. 

b.  Multiply  by  the  number  with  fewer  places. 

c.  Make  straight  columns  with  figures  placed  cor- 
rectly. 

Ex.  1-7  (page  300,  bottom):  Oral  work.  Have 
dot  pictures  constructed  on  the  board  according  to 
the  directions  for  Ex.  2-7.  .Your  pupils  should  ar- 
range these  so  as  to  show  groups  of  4 prominently. 
It  is  better  to  place  the  groups  of  dots  in  rows  and 
columns,  rather  than  in  a straight  line,  to  facilitate 
the  identification  of  related  M.  facts.  This  is  all 
measurement  division. 

Ex.  8-28  (page  301):  Written  work.  Call  atten- 
tion to  the  fact  that  some  of  the  answers  given  are 
wrong,  and  that  the  pupils  can  detect  the  errors 
by  the  methods  suggested.  In  order  to  increase 
understanding,  you  may  wish  to  use  dots  in  con- 
nection with  work  on  box  A,  and  particularly  with 
that  for  box  B. 

Teaching  Pages  302,  303,  and  304 

Pupil’s  Objectives;  (a)  To  use,  learn,  and 
organize  the  D.  facts  with  divisor  and  quotient  4; 

(b)  to  take  Progress  Test  27  (M.  facts  learned  to 
this  point). 

Background.  In  Ex.  1 on  page  302  the  quo- 
tient for  32 8 is  found  by  using  measurement 
division  with  a dot  picture;  by  subtracting  8’s; 
by  using  a related  M.  fact;  and  by  using  the  other 
D.  fact.  Here  are  four  different  ways  for  children 
themselves  to  find  quotient  figures  for  unfamiliar  D. 


Pasting  Pictures  in  a Scrapbook 

D.  fads,  quotients  [W] 

1.  Susan  has  32  little  pictures  of  her  friends.  If  she 
pastes  them  in  her  scrapbook  8 in  a row,  how  many  rows 
can  she  make?  How  many  8’s  in  32? 

Make  32  dots.  Put  them  in  groups  of  8.  i( 

Subtract  8’s  from  32  until  nothing  is  left. 

Write  the  multiplication  fact  that  goes  with  the  division 
example,  32  8 = ? 

Write  the  division  fact  that  goes  with  32  -i-  8 = ? 

Find  answers  for  Ex.  2 to  6 in  any  two  of  the  four  ways. 

How  many  rows  will  Susan  have  if  she  pastes 

2.  24  pictures  in  rows  of  6?  44 

3.  12  pictures  in  rows  of  3?  44 

4.  28  pictures  in  rows  of  7?  44 

5.  20  pictures  in  rows  of  5?  4^ 

6.  36  pictures  in  rows  of  9?  44 

302 

facts.  Contrast  this  meaningful  attack  and  its  va- 
riety of  sensible  procedures,  with  the  teaching  prac- 
tice of  giving  the  D.  facts  for  memorization  by  rote 

—★Answers  Not  on  Reproduced  Page  302 


32-  8 = 24;  24-8=16;  16-8=8; 

8 — 8 = 0 (4  subtractions) 
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Copy  Ex.  7 to  14  and  finish.  Then  write  under  each 
division  fact  the  multiplication  fact  that  goes  with  it. 

7.  8-2=4^  9.  24^6=yil.  32^8-^13.  36-9=^ 

Z'<^=g  6 X X 4^=-5Z  ^ 

8.  16-^4=4^10.  12-^3=4^12.  20-;-  5-4^14.  28  - 7=4^ 

4^  X V=/,^  3%^=/Z  SX'V-=20  1 

Copy  Ex.  15  to  23  and  write  the  quotients.  Find  the 
quotients  by  subtracting. 

15.  8)32  18.  ^ 

16.  4)16  19.  9)^ 

17.  1)/  20. 

24.  Copy  and  finish  the  table  of 
division  facts  with  quotient  4.  Use  the 
quotients  you  found  for  Ex.  15  to  23. 


Oral  Problems  in  DiVision 

Measurement  D. 

1.  If  Joe  carries  4 fruit  jars  at  a time  to  the  cupboard, 
he  must  make  -6.  trips  for  24  jars. 

2.  If  pencils  are  8i  each,  you  can  buy  -44.  for  32^. 

3.  Sally  has  28  pieces  of  candy.  She  can  give  4 pieces 
to  each  of  -7-  girls. 


Division  Facts,  Dividing  by  4 

1 2 

3 4 5 6 7 

8 9 

4^4  4)8 

4)12  4)16  4)^  4)M  4)^ 

4)32  4^ 

Division  Facts,  Quotient  4 

4 4 

4 4 4 4 4 

4 4 

1)4  2)8 

3')i2  4)16  5)^  6)^  iym 

8)^  9)^ 

[O] 


Use  the  tables  to  help  you  learn  the  division  facts. 


Say  the  quotients  by  rows  and  by  columns.  Make 
study  cards  for  hard  facts. 


a 

b 

7 

c 

4 

d 

3 

e 

6 

f 

2 

h 

4 

1. 

6)M 

3W 

4)16 

4)m 

9)l8 

4)4 

9)^ 

d 

8 

5 

8 

2 

3" 

7 

7 

2. 

7)^ 

2)l6 

3')15 

7)14 

4)^ 

3)^ 

4)^ 

3 

d 

2 

8 

3 

3 

7 

4 

3. 

6)18 

5)^ 

4)8 

3)^ 

8)^ 

4)^ 

2)^ 

3 

2 

V 

7 

4 

7 

3 

6 

4. 

9^23 

8^ 

3)12 

2)l4 

8')^ 

2718 

47I2 

3718 

© Extra  Practice.  Work  Extra  Practice  Set  69.  Then 
do  rows  3 and  4 above  once  more. 


4.  If  Joe  gives  4 pails  of  com  a day  to  his  hens,  32  pails 
will  last  -i-  days. 

5.  If  candy  bars  are  5^  each,  you  can  buy  -4^-  for  20<t. 

6.  If  you  put  6 flowers  in  a bowl,  you  will  need  jZ- 
bowls  for  24  flowers. 

303 


Do  You  Know? 

Progress  Test  27  [W] 

1 to  4.  Turn  to  page  298.  Use  a book  to  cover  the 
tables  at  the  top  of  the  page.  On  folded  paper,  write  the 
products  for  rows  1 to  4. 
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and  then  conducting  drill  on  them  for  mastery 
without  understanding. 

On  page  303,  the  written  work  in  Ex.  7-14  will 
demonstrate  whether  your  pupils  can  find  quotients 
by  thinking  of  related  M.  facts;  and  in  Ex.  15-23, 
whether  they  can  find  them  by  subtraction.  These 
two  methods  have  been  taught  orally  on  the  pre- 
ceding page.  Pupils  should  then  be  able  to  develop 
their  own  table  (Ex.  24),  using  the  results  of 
previous  work. 

Oral  problems  (bottom  of  page  303)  are  used 
to  aid  in  learning  the  D.  facts  involving  4. 

Finally,  the  organized  D.  tables  with  divisor  4 
and  with  quotient  4 appear  on  page  304,  followed 
by  work  to  determine  which  D.  facts  involving  2, 
3,  and  4 need  further  study. 


Teacher’s  Preparation.  Plan  to  put  pasteboard 
on  a bulletin  board  for  a multiplication-division 
chart  as  explained  in  the  Differentiations  and  Ex- 
tensions section  on  page  299.  Make  sure  that  the 
chart  is  sufficiently  large  to  be  seen  readily  by 
everyone. 

New  Words;  page  302,  scrapbook , page  303, 
pails 

Book  Lesson  (pages  302  and  303) 

Ex.  1-6  (page  302):  Written  work.  You  may 
wish  to  work  through  Ex.  1-6  orally.  In  that 
case,  assign  4 pupils  at  a time  to  write  on  the 
board,  one  for  each  method.  At  first,  have  slower 
learners  participate  by  using  the  easier  methods. 
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Increasingly,  give  responsibility  to  all  pupils  for 
employing  the  different  procedures  to  get  answers 
for  examples.  As  a final  check  of  understanding, 
you  may  have  all  pupils  write  Ex.  6,  using  a num- 
ber of  different  ways.  Your  general  purpose 
should  be  to  make  your  pupils  intelligent — to  help 
them  acquire  forms  of  self-help  that  will  make 
them  independent  of  you  and  the  pupil’s  book. 

Ex.  7-24  (page  302):  Written  work.  You  may 
have  Ex.  7 and  Ex.  15  done  on  the  board  as  model 
examples.  After  the  pupils  have  made  their  own 
table  for  D.  facts  with  quotient  4,  have  a correct 
copy  written  on  the  board.  Then  use  it  for  study- 
ing relationships. 

Ex.  1-6  (page  303,  bottom):  Oral  work.  Read 
problem  1,  and  have  a child  try  to  solve  it  men- 
tally. Then  have  the  class  check  the  answer.  Let 
someone:  (a)  dramatize  the  problem  situation  and 
act  it  out  with  representative  objects;  {b)  draw  a 
dot  picture  on  the  board  and  solve  the  problem 
using  the  picture;  (c)  write  the  corresponding  sub- 
traction example  and  subtract  4’s;  {d)  state  a M. 
fact  that  is  related  to  24  4 and  that  suggests  the 

correct  quotient.  Continue  in  this  way  with 
Ex.  2-6,  with  the  idea  of  putting  sense  into  the 
problem-solving. 

Extra  problems  for  small-group  work  with 
slower  learners  are  suggested  in  the  Differentia- 
tions and  Extensions  section  below. 

Book  Lesson  (page  304) 

Rows  1-4:  Oral  work.  After  pupils  have  had 
an  opportunity  to  study  rows  1-4  independently, 
they  may  be  checked  by  partners. 

Bottom  of  page:  Written  work.  Progress  Test  27. 

Differentiations  and  Extensions 

1.  Slower  learners  (possibly  all  who  have  5 or 
more  D.  facts  to  learn)  may  be  required  to  make 
dot  pictures,  find  answers  by  subtraction,  write 
whole  stories,  and  make  matching  cards  for  facts 
needing  study.  Provide  a model  for  one  fact  and 
then  supervise  the  written  work  for  the  next  fact 
or  two.  Then  pupils  may  work  independently  or 
with  pupil  helpers. 

2.  All  pupils  may  complete  pages  in  their  note- 
books for  the  D.  facts  involving  4. 


2.  All  pupils  may  help  to  organize  a multiplica- 
tion-division chart  like  the  one  below.  The  chart 
may  be  used  for  review  of  relationships.  Although 
it  may  be  used  as  a temporary  aid  for  the  recall  of 
facts,  continue  short  daily  practice  periods  until 
pupils  no  longer  feel  the  need  for  this  kind  of  aid. 

In  using  the  chart  for  3 X 5 = ? pupils  should 
look  for  the  product,  15,  in  the  square  that  is 
common  both  to  the  row  beginning  with  a 3 and 
the  column  beginning  with  a 5.  Forl6-^2=? 
pupils  should  find  16  in  the  row  beginning  with  a 
2 and  then  look  for  the  quotient,  8,  at  the  top  of 
the  column  in  which  the  16  is  located. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

2 

6 

TO 

12 

^4 

16 

18 

3 

S': 

9 

12 

15 

18 

24 

27 

4 

12  ’ 

.20 

24 

28 

32 

36 

4.  All  pupils  may  apply  multiplication  and  divi- 
sion involving  4 to  | time  in  music.  Use  tech- 
niques of  clapping  and  marching.  Have  fun  with 
this ; do  not  drill  on  it! 

5.  Extra  problems  for  slower  learners. 

a.  If  each  child  sells  7 tickets,  how  many  children 
will  be  needed  to  sell  28  tickets? 

b.  If  5 children  can  sit  on  one  bench,  how  many 
benches  will  be  needed  for  20  children? 

c.  If  each  child  eats  4 sandwiches  at  Ann’s  birthday 
party,  32  sandwiches  will  be  enough  for  how  many 
children? 

d.  If  a quart  of  ice  cream  is  enough  for  6 children, 
how  many  quarts  must  be  bought  to  serve  24  children? 

e.  A pan  of  candy  can  be  cut  into  9 large  pieces.  If 
you  want  36  large  pieces,  how  many  pans  of  candy  will 
you  have  to  have? 

/.  If  you  can  cut  out  8 gold  stars  from  one  sheet  of 
paper,  how  many  sheets  of  paper  will  you  have  to  have 
to  cut  out  32  gold  stars? 


6.  More  practice  is  provided  in  Extra  Practice 
Set  69. 


Set  69. 

, D.  facts  with 

divisor 

or  quotient  4 

a 

b 

c 

d 

e 

f 

g 

h 

2 

4 

6 

8 

4 

4 

5 

4 

1.  4)8 

2)8 

4J24 

4)32 

5)20 

9)36 

4I2O 

6l24 

4 

4 

4 

9 

4 

3 

1 

7 

Is 

ci 

4716 

8)32 

4)36 

3)12 

4)12 

4)4 

4l2S 
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Measures  of  Time 

[O] 

Father  Time  is  supposed  to  measure 
all  time  for  us.  He  knows  the  facts 
in  the  table  on  page  164  and  all  the 
new  facts  in  the  table  below.  You  will 
want  to  learn  the  new  facts. 

Cover  the  names  for  the  days  of  the  week  and  the 
months  of  the  year  and  try  to  spell  them. 


7 days  (da.)  = 1 week  (wk.) 

4 weeks  = 1 month  (mo.) 

12  months  = 1 year  (yr.) 

Days  of  the  Week 

Sunday 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

Months  of  the  Year 

January  July 

February  August 

March  September 

April  October 

May  November 

June  December 

Do  You  Know? 

Progress  Test  28  [W] 

1 to  4.  Cover  the  tables  at  the  top  of  page  304.  On 
folded  paper,  write  the  quotients  for  rows  1 to  4. 

Then  copy  and  work  these  examples: 

5.  4 X 793/6  6.  3 X 269m  7.  34  x 8272  8.  114  x 

9.  3X  48m0.  2x  $1.85v  11.  42  X 625212.  124  X 5t.20 
43.10 


3.  More  capable  children  may  write  short  rid- 
dles, answers  to  which  will  be  names  of  months. 
For  example,  the  following  riddle  refers  to  the 
fact  that  May  is  short  in  terms  of  letters  in  its 
name,  even  though  it  contains  a maximum  num- 
ber of  days: 

Short  to  write,  short  to  say. 

Thirty-one  days  has  the  month  of  _?_ 

Have  pupils  include  in  their  riddles  the  number 
of  days  in  the  month  and  the  day  on  which  the 
month  begins  in  the  current  calendar,  as  well  as 
holiday  or  seasonal  information. 

4.  More  capable  children  may  obtain  further  in- 
formation about  the  calendar.  For  example,  they 
may  try  to  discover  how  our  days  and  months 
were  named,  or  what  possibilities  have  been  sug- 
gested for  changes  in  the  calendar. 

NOTES 
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Teaching  Page  305 

Pupil’s  Objectives;  {a)  To  learn  more  about 
measures  of  time;  {h)  to  take  Progress  Test  28. 

Book  Lesson.  Top  of  page:  Oral  work.  Ex.  1- 
12:  Written  work.  Progress  Test  28. 

Dififerentiations  and  Extensions 

\.  All  children  may  make  a list  of  days  and 
months,  and  beside  each  write  its  abbreviation. 

2.  All  children  may  try  to  convert  to  the  known 
form  dates  stated  numerically,  such  as:  2/22/53; 
7/4/54;  10/12/55;  12/25/56. 
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Written  Practice 


Whole  stories  in  M.  and  D. 

Copy  and  finish  Ex,  1.  Under  it,  write  the  other  facts 
in  its  whole  story.  Do  the  same  for  Ex.  2 to  30. 


1. 

3x 

2G 

11. 

18  - 

■r-  91 

21. 

4x 

3/2 

2. 

2x 

510 

12. 

5x 

2/0 

22. 

16  H 

- 4¥ 

3. 

3x 

m 

13. 

27  - 

■r-  93 

23. 

4 X 

62V 

4. 

7x 

32/ 

14. 

8-^ 

47 

24. 

28-^ 

- 47 

5. 

16  ^ 

- 2^ 

15. 

2x 

7/4^ 

25. 

5 X 

420 

6. 

12 

- 43 

16. 

2x 

36 

26. 

2x 

48^ 

7. 

2x 

9/f 

17. 

2x 

00 

27. 

3x 

6IS 

8. 

10^ 

- 52 

18. 

5 X 

3/S 

28. 

15^ 

- 35 

9. 

12 

- 34^ 

19. 

15  H 

- 53 

29. 

6 ^ 

32 

10. 

12^ 

- 

20. 

18 -i 

- 63 

30. 

3x 

72/ 

To  Keep  in  Practice 

Copy,  work,  and  check  each  example. 


1.  2x  2W 

2.  400  - b233g 

3.  2 X 43^6 

4.  389  + 5(>l‘f36> 


5.  312  - 8822^ 

6.  4 X 35 /W 

7.  264  - 104/6^ 

8.  3 X 74  222 


A.,  S.,  M.  [W] 

9.  2 X 64/2<P 

10.  67  + 4895% 

11.  3x  mm 

12.  700  - 62872 


13.  $4.28+  $0.69+  $3.52  ^£-77 

14.  $0.68  + $0.37  + $0.49  + $0.87^2.^/ 

15.  Nine  dollars  minus  six  dollars  and  five  cents^2.7+ 


Equal  Parts 


Unit  fraction  of  object  and  of  group  [O] 

When  we  divide  a thing  or  a group  into  equal  parts, 
we  use  a number  called  a fraction  to  tell  how  large  each 
of  the  parts  is. 

1.  This  stick  of  candy  has  been 
divided  into  equal  parts.  Each 
of  the  parts  is  A.  _ of  the  whole  stick. 

The  fraction  ^ names  one  of  the  equal  parts,  and  tells 
its  size.  Put  your  finger  on  ^ of  the  candy. 

2.  This  group  of  8 flowers  has 
been  divided  into  A:,  equal  parts. 

Because  there  are  2 equal  parts, 
each  part  is  ^ of  the  8 flowers. 


3.  The  fraction  ^ names  one  of  the  equal  parts  and 
tells  its  size.  Cover  i of  the  8 flowers. 

In  5 of  8 flowers  there  are  flowers, 

4.  This  time  a group  of  8 flowers 
is  divided  into  Ji.  equal  pa^s.  The 
name  of  each  equal  part  is  Z . . The 
size  of  each  of  the  parts  is  Jt . of  the 
whole  group.  Put  your  finger  on 
i of  8 flowers. 

In  i of  8 flowers  there  are  X _ flowers. 


A fraction  is  a number  which  may  stand 
for  one  of  the  equal  parts  of  a thing  or  of 
a group. 

The  fraction  name  tells  how  large  each 
part  is. 


30& 
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Teaching  Page  306 

Pupil’s  Objectives:  (a)  To  get  practice  on  M. 
and  D.  facts  taught  in  the  chapter;  (6)  to  review 
computational  skills  learned  earlier. 

Book  Lesson 

Ex.  1-30  (top):  Written  work.  You  may  prefer 
to  have  the  pupils  write  only  answers  for  these  facts. 
Then  they  may  make  dot  pictures  and  write  whole 
stories  for  just  the  facts  needing  study. 

Ex.  1-15  (bottom):  Written  work. 

Differentiations  and  Extensions.  If  possible, 
make  a diagnostic  analysis  of  the  results  of  the 
work  at  the  bottom  of  the  page  in  the  pupil’s  book. 


Teaching  Page  307 

Pupil’s  Objective:  To  discover  that  a fraction 
is  a number  which  may  stand  for  one  of  the  equal 
parts  of  a thing  or  of  a group. 

Background.  In  this  lesson  pupils  are  re- 
minded of  the  use  of  the  unit  fraction  in  naming 
the  equal  parts  of  a single  thing  and  to  describe  the 
size  of  each  equal  part.  Then  they  learn  that  the 
unit  fraction  may  be  used  to  tell  the  size  of  each 
equal  part  of  a group  (as  in  ^ of  6 roses). 

A new  kind  of  division  is  introduced  on  suc- 
ceeding pages  in  the  pupil’s  book,  and  you  will 
notice  there  the  importance  of  the  fraction  con- 
cepts introduced  in  this  lesson.  This  is  another 
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example  of  the  efficiency,  even  necessity,  of  teach- 
ing “strands  of  meaning,”  and  of  a complete  and 
carefully  developed  arithmetic  program. 

Teacher’s  Preparation 


1.  Refer  to  pages  154  and  155  in  the  pupil’s 
book  and  corresponding  Teaching  Pages  of  this 
Manual  to  determine  the  method  of  review  of  the 
unit  fractions 

2.  Consider  the  real  and  representative  materials 
you  have  available  for  developing  the  idea  that 
groups  of  objects,  as  well  as  single  objects,  may  be 
broken  into  fractional  parts. 

Pre-book  Lesson 

1.  Let  pupils  review  fractional  parts  (I-,  5)  of 

single  objects,  using  ribbon  or  string  and  paste- 
board or  pictured  circles  and  rectangles. 

2.  Then  present  a problem  like,  “How  many 
cookies  will  each  girl  get  if  8 cookies  are  divided 
equally  among  4 girls?”  Have  children  dramatize 
with  cardboard  circles  (to  stand  for  cookies),  then 
use  marks  on  the  board,  recording  the  work  as 
suggested  in  the  box  below.  In  the  record  pupils 
may  use  first  the  familiar  way  a ; then  the  new  way 
b shown  in  the  box. 


Sharing  Equally 

Meaning  of  fractional-part  D.  [O] 

1.  Ralph  and  Tom  shared  6 fish  equally.  Look  at  the 
pictures.  Each  boy  took  1 fish  and  put  it  in  his  circle 
(picture  A),  then  another  (picture  B),  and  then  another 
(picture  C).  Then  the  fish  were  in  equal  groups.  How 
many  fish  were  in  each  of  the  equal  groups? 3 

[W] 

For  Ex.  2 to  9,  show  by  drawings  the  number  of  things 
in  each  of  the  equal  groups. 

For  Ex.  2,  to  show  6 jacks  m 3 equal  groups,  draw 
3 circles.  Draw  1 jack  in  the  first 
circle  and  coimt  “1,”  then  another 
in  the  second  circle  and  coimt  “2,” 
and  so  on  until  you  count  “6.” 


2.  6 jacks,  3 equal  groups  2 

3.  9 balls,  3 equal  groups  3 

4.  8 trees,  2 equal  groups  ^ 
5.16  hats,  2 equal  groups  y 


6.  15  bells,  3 equal  groups  5 

7.  12  flags,  4 equal  groups  3 

8.  18  nuts,  3 equal  groups  6 

9.  14  stars,  2 equal  groups  7 


When  you  divide  a group  into  equal  parts, 
you  are  putting  the  same  number  of  things  in 
each  part. 

308 

Teaching  Pages  308  and  309 

Pupil’s  Objectives:  (a)  To  learn  the  meaning 
of  fractional-part  (or  sharing)  division;  (b)  to 
relate  the  concept  of  a fractional  part  of  a group 
to  this  kind  of  division;  (c)  to  learn  3 ways  to 
write  fractional-part  division  examples. 


Repeat  the  same  sort  of  thing  suggested  in  2 
above  using  another  problem,  such  as,  “Three  boys 
are  to  share  15  marbles  equally.  How  many 
marbles  will  each  boy  get?” 

Book  Lesson.  Oral  work.  When  you  come  to 
the  generalization  at  the  bottom  of  the  page,  illus- 
trate its  meaning  with  reference  to  Ex.  4.  Then 
call  upon  some  pupil  to  do  the  same  thing  for  Ex.  3. 


Background.  Up  to  this  point  only  one  mean- 
ing of  division  has  been  taught,  a meaning  defined 
by  the  idea  of  measurement.  The  basic  question 
in  this  kind  of  division  is.  How  many  equal  groups 
of  a given  size  are  there  in  this  larger  group?  or,  to 
illustrate  with  numbers.  How  many  4’s  in  12?  Be- 
ginning with  page  308  is  a four-page  unit  designed 

{Continued  on  page  303i  second  column) 
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In  a group  if  there  are 

2 equal  parts,  each  part  is 

3 equal  parts,  each  part  is 

4 equal  parts,  each  part  is 

10.  For  each  picture  (D  to  I),  tell 
how  many  equal  parts  there  are. 

D,2;  gJ;  H,V;  1,3 

11.  The  fraction  story  for  picture  D 
is,  “In  5 of  6 balls  there  are  3 balls.” 
Tell  the  fraction  stories  for  E to  I.^ 

[W1 

12.  Draw  8 kites  in  2 equal  groups. 
In  5 of  8 kites  there  are  .4^-  kites. 


Draw  groups  and  write  the  fraction 
story  for 


13.  nine  leaves,  to  show  thirds, 
twelve  hats,  to  show  halves. 

/2Jiatdxfmi^aAe,0>Aat3. 

15.  fifteen  sticks,  to  show  thirds. 

16.  eight  buttons,  to  show  fourths. 


To  find  with  ntimbers  how  many  in 
i of  8,  we  may  divide  8 by  2.  We  can 
write  the  division  two  ways: 


4 

2)8  or  8 2 = 4 


Beside  your  work  for  each  of  Ex.  13 
to  16,  write  the  division  in  two  ways.^ 


Cl  j d. 


H 

O 

SD» 


*3s«  |«o 

'SS»|  -O*  t-O* 
Cs  lO 


To  find  how  many  there  are  in  each  of  the 
equal  parts  or  shares  of  a group,  you  can  divide. 

^309 


to  teach  fractional-part  division.  Here  the  basic 
question  is.  How  many  are  there  in  each  of  a certain 
number  of  equal  groups  made  from  a larger  group? 
or,  in  terms  of  numbers,  How  many  are  there  in 
each  of  the  4 equal  parts  of  1 2?  or,  more  briefly. 
How  many  are  j of  12? 

Help  pupils  to  realize  that,  up  to  this  point, 
division  problems  have  had  two  numbers  with  the 
same  label  (How  many  groups  of  4 candies  are 
there  in  24  candies?).  They  will  now  have  a new 
kind  of  division  problem  in  which  the  two  numbers 
do  not  have  the  same  label  (How  many  are  there 
in  each  of  the  4 equal  parts  of  12  candies?).  Frac- 
tional-part division  has  been  deliberately  deferred 
until  now,  to  allow  you  to  present  measurement 
division  without  danger  of  confusion. 

Page  308  develops  the  generalization  that  by  di- 
viding a group  into  equal  parts  the  number  of 
things  in  each  of  the  parts  can  be  found.  Ex.  1 
illustrates  fractional-part  division  with  the  help 
of  a “moving  picture.”  On  page  309  the  idea 
from  the  previous  lesson,  that  equal  parts  of  a 
group  may  be  shown  by  using  a fraction,  is  re- 
inforced. Then  pupils  are  led  to  realize  that  a 
fraction  story  may  be  written  as  division  in  two 
different  ways  (e.g.,  the  fraction  story  “in  of  8 

4 

kites  there  are  4 kites”  may  be  written  as  2)8,  or 
as  8 -V-  2 = 4). 

Pre-book  Lesson 


★Answers  Not  on  Reproduced  Page  309 

11. 


E.  In  § of  6 pears  there  are  2 pears. 

F.  In  5 of  8 chickens  there  are  2 chickens. 

G.  In  J of  10  apples  there  are  5 apples. 

H.  In  I of  16  fish  there  are  4 fish. 

I.  In  I of  9 bells  there  are  3 bells. 


Bottom  of  the  page:  writing  the  division  in  two 
ways  for  Ex.  13-16. 


3 

13.  3)9,  9 3 = 3. 

6 

14.2)12,  12--2=6. 


5 

15.3)15,  15^3=5. 
2 

16.  4)8,  8^4=2. 


1.  Provide  your  pupils  with  several  experiences 
with  real  and  representative  objects  which  will  lead 
to  finding  the  number  of  things  in  equal  parts  of 
a large  group. 

For  example,  “I  have  12  pencils.  If  I give  the 
same  number  to  each  of  3 children,  how  many  pen- 
cils will  each  get?”  Give  a pupil  12  pencils,  and 
ask  him  to  show  how  he  could  find  out.  Almost 
certainly  he  will  do  what  is  described  in  Ex.  1 on 
page  308  in  the  pupil’s  book,  that  is,  he  will  put 
one  pencil  here,  another  there,  a third  in  still 
another  place,  and  then  repeat  the  procedure  until 
all  12  pencils  are  used. 

Have  another  child  picture  the  same  procedure 
by  putting  marks  on  the  blackboard.  Have  still  an- 
other child  give  a verbal  account  of  what  has  been 
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done  with  actual  pencils  and  with  representative 
marks.  Then  have  pupils  record  the  work  on  the 
board  as  follows:  12  pencils  in  3 equal  groups; 
4 pencils  in  each  equal  group. 

2.  Repeat  these  activities  with  another  classroom 
problem  or  two,  perhaps  for  ten  books  in  five  piles, 
or  for  six  erasers  in  two  piles.  In  each  instance  lead 
the  children  to  state  in  their  own  words  the  gen- 
eralization at  the  bottom  of  the  page — that  when 
a large  group  has  been  divided  into  several  equal 
smaller  groups,  each  part  will  have  the  same  num- 
ber of  things  in  it. 

3.  Have  the  children  solve  two  or  three  more 
problems  at  the  board,  in  the  manner  described 
for  Ex.  2.  To  illustrate,  present  a problem  such 
as,  “Suppose  twelve  children  march  in  four  equal 
rows;  how  many  children  will  be  in  each  row?” 
Help  the  children  to  draw  four  large  rings  on  the 
board  and  to  distribute  twelve  marks  (for  the 
twelve  children)  equally  among  these  rings. 

4.  Using  the  solution  for  the  problems  in  3 

above,  help  pupils  see  that  when  equal  groups  are 
given,  a fraction  may  be  used  in  restating  the 
problem.  Thus,  the  illustrative  problem  in  3 
above  could  be  restated  as  “Suppose  a group  of 
twelve  children  are  divided  into  J’s  for  marching; 
how  many  children  would  be  in  each  P”  Lead 
them  then  to  the  idea  that  the  basic  problem  ques- 
tion (how  many  children  in  each  ^ of  12)  could 
also  be  written  as  a division  example  in  either  of 
the  following  ways:  2TT2,  12  2 = 6. 

New  Word:  page  308,  sharing 

Book  Lesson 

Ex.  1:  Oral  work. 

Ex.  2-9:  Written  work.  Supply  guidance  for 
Ex.  2 (and  possibly  Ex.  3)  as  children  begin  work. 

Circulate  among  the  pupils  as  they  are  working, 
giving  help  to  slower  learners  individually  or  in 
groups.  Remember  that  the  purpose  at  this  time 
is  to  develop  understanding,  not  to  test. 

Ex.  10  and  11:  Oral  work. 

Ex.  12-16:  Written  work.  Explain  as  may  be 
necessary  the  use  of  the  symbol  ) for  writing 
examples  in  fractional-part  division,  before  as- 
signing the  final  direction  on  page  309. 


Problems  in  Sharing 

Fractional-part  D.  [W) 

1.  Patty  divided  12  pancakes  equally  among  3 plates. 
How  many  were  on  each  plate 

The  number  question  is:  In  g of  12  pancakes  mere 


Write  the  short  number  question  and  then  work  the 
division  example  for  each  of  Ex.  2 to  6.  For  Ex.  2 the 
short  number  question  is  g of  18  = ? 

2.  Patty  made  18  pancakes,  and  3 people  shared  them 
equally.  How  many  did  each  one  eat? 

3.  If  4 people  share  12  pieces  of  butter  equally,  how 
many  pieces  of  butter  does  each  one  get?  ^(^12-3 

4.  At  a party,  4 boys  ate  16  cakes.  If  they  shared  them 
equally,  how  many  did  each  boy  eat?  k ^ 

5.  If  15^  was  divided  equally  among  three  girls,  how 
much  did  each  girl  gtO  j of  /5^  =3^ 

6.  Nan  cut  a 12-foot  rope  into  two  equal  parts  for 
jump  ropes.  How  long  was  each  jump  rope? 7(^/2  =6 

310 

Teaching  Pages  310  and  311 

Pupil’s  Objectives:  {a)  To  solve  problems  in 
“sharing”  division;  (b)  to  write  questions  pertain- 
ing to  problem  situations  for  fractional-part  divi- 
sion; (c)  to  practice  D.  facts,  giving  a second  way 
to  write  each  fact. 

Background.  Page  310  gives  your  pupils  the 
name  “sharing”  as  a term  to  use  for  fractional-part 
division  (“fractional-part”  being  a difficult  term 
for  Grade  3 pupils).  Pupils  are  then  asked  to  solve 
problems,  first  giving  the  question  in  the  short 
form  (i.e.,'  ^ of  18  = ?). 
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Making  Sharing  Problems  in  Division 
Write  good  questions  to  make  sharing  problems.^ 


[W1 


1.  20  potatoes,  4 baskets  7. 

2.  12  birds,  3 cages  8. 

3.  18  sheep,  2 pens  {q)  9. 

4.  8 wheels,  2 wagons  (^)  10. 

5.  32  trees,  4 kinds  (9)  11. 

6.  24  people,  4 cars  (C>)  12. 


6 children,  2 sledsf^) 
15  sticks,  3 piles 
21  candles,  3 cakes^T^ 
4 quarts,  4 people 
4 hours,  2 shows  (^) 
3 feet,  3 pieces  (f) 


Written  Practice 

D.  facts 

Copy  and  finish  the  examples  in  rows  1 to  9.  Then 
write  each  example  another  way,  with  its  answer. 


a 

b 

c 

d 

1.  i of  10  3- 

2714  7 

24^  3 y 

2)16  y 

2.  ^ ^ 

12h-  4 d 

2^)6  3 

3)15  5 

3.  20^  AS 

5 of  15 

i of  12  J 

2^8  d- 

4.  f)12  y 

3W  9 

2710  5 

21  ^ 3 7 

5.  i of  16  44 

i of  14  7 

i of  24  C, 

i of  18  7 

6.  18  3 

4)^  jT 

. 27  ^ 3 ^ 

4)24  6 

7.  Sjn  7 

2')12  6 

5 of  12  6 

i of  12 

8.  3)^  y 

iof6  J 

3')l8  & 

8-4  2 

9.  16  - 2 y 

J 

iof8  V 

iof28  7 

© Extra  Practice.  Work  Set  70. 
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An  example  like  2}T4  may  be  a record  of  meas- 
urement division  or  of  fractional-part  division. 
There  is  nothing  about  this  form  of  the  record  to 
indicate  which  use  of  division  is  involved.  Such  is 


not  the  case,  however,  with  a division  problem.  A 
division  problem  can  be  a problem  in  either 
measurement  division  or  fractional-part  division — 
one  or  the  other,  and  never  both.  While,  as  has 
just  been  explained,  the  computation  for  both 
uses  of  division  is  the  same,  the  answers  mean 
different  things.  With  certain  liberties  taken  for 
purposes  of  brevity,  this  difference  is  shown  below. 

Measurement  division.  8 sandwiches  2 sand- 
wiches = 4 girls  (2  sandwiches  can  be  given 
to  each  of  4 girls). 

Fractional-part  division.  8 sandwiches  -f-  2 girls 
= 4 sandwiches  (each  of  2 girls  gets  4 sand- 
wiches). 

The  experience  of  writing  questions  to  make 
sharing  problems  for  Ex.  1-12  on  page  311  should 
increase  understanding  of  fractional-part  division. 

The  written  practice  at  the  bottom  of  pupil’s 
book  page  311  is  intended  to  give  practice  on  D. 
facts  written  in  fractional  form  and  to  establish 
firmly  the  three  methods  of  writing  division 
examples. 

Teacher’s  Preparation.  Have  available  mate- 
rials like  those  suggested  in  the  Pre-book  Lesson. 

Pre-book  Lesson.  Distribute  various  groups  of 
semi-concrete  objects,  preferably  attractive  ones 
such  as  gummed  stars.  Ask  pupils  to  arrange  them 
so  as  to  show  or  f of  specific  groups.  Then 
have  the  children  mount  them  on  charts  with 
explanatory  “stories,”  somewhat  as  shown  below. 

■ir  ic  ic  if 
★ ★ ★ ★ ★ 

1 of  10  =5  10-2=5 


★Answers  Not  on  Reproduced  Page  311- 


Samples  of  good  questions  to  make  sharing 
problems. 

1.  How  many  potatoes  were  in  each  basket? 

2.  How  many  birds  lived  in  each  cage? 

3.  There  were  how  many  sheep  in  each  pen? 

4.  Each  wagon  had  how  many  wheels? 

5.  How  many  of  each  kind  of  tree  were  planted? 


6.  Each  car  carried  how  many  people? 

7.  How  many  children  rode  on  each  sled? 

8.  Each  pile  had  how  many  sticks? 

9.  Each  cake  received  how  many  candles? 

10.  How  many  quarts  for  each  person? 

11.  That  is  how  many  hours  for  each  show? 

12.  Each  piece  was  how  long? 
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Slower  learners  may  assist  in  organization  while 
more  capable  children  suggest  “stories.”  Leave 
charts  in  conspicuous  places  for  reference. 

Book  Lesson  (page  310).  Written  work. 

Book  Lesson  (page  311).  Ex.  7-72  (top):  Writ- 
ten work.  Rows  1-9  (bottom):  Written  work. 

Differentiations  and  Extensions 

1.  Use  every  classroom  situation  possible  (e.g.j 
distribution  or  organization  of  materials,  and  the 
like)  to  apply  fractional-part  division  within  limits 
learned  (one-figure  quotients). 

2.  Have  children  cite  personal  experiences  in 
which  “sharing”  division  has,  or  would  have, 
helped  to  solve  actual  problems.  More  capable 
children  may  state  problem  situations  in  a form 
similar  to  that  shown  at  the  top  of  page  311  in  the 
pupil’s  book. 

3.  Apply  understandings  to  measures  needed  in 
construction  work,  as  | of  12  inches  = 6 inches. 

4.  More  fractional-part  D.  exercises  are  given  in 

Extra  Practice  Set  70 

Set  70.  Fractional-part  D. 
abode 

1. ^  of  18  = 6 i of  15  = 5 i of  24  = 6 ^ of  18  = 9 § of  27  = 9 

2. ^  of  14  = 7 i of  16  = 8 i of  36  = 9 iof21=7  i of  32  = 8 


Teaching  Page  312 


Dividing  a Number  by  an  Equal  Number 

[OJ 

1.  If  3 girls  share  3 dolls  equally,  how  many  dolls  will 

1 

each  girl  have?  ^ of  3 = 1,  or  3^,  or  3 -f-  3 = 1. 

Tell  the  answers  for  Ex.  2 to  7. 

/ 

2.  5 ^ 5 = / 3.  2l2  4.  7’s  in  7 = / 

/ 

5.  4 ^ 4 = / 6.  6)6  7.  8’s  in  8 = / 

When  you  divide  a number  by  an  equal 
number,  the  quotient  is  1. 


Do  You  Know? 

Progress  Test  29  [WJ 

1.  Draw  a dot  picture  for  three  6’s.  Write  under 
the  picture  all  the  M.  and  D.  facts  it  shows.  ★ 

2.  Does  May  or  July  follow 

3.  Write  a M.  example  in  which  you  car^  a hundred,  v 

72.(p 

4.  Draw  hats  to  show  12  divided  into  thirds,  'k 

5.  Check  by  adding:  3 x 206  = 618.  ★ 

Write  “Yes”  or  “No”  to  answer  these  questions: 

6.  Does  XI  mean  9?  %r  7.  Does  IV  mean  4? 

8.  To  find  how  many  things  in  each  of  the  equal 
parts  of  a group,  can  you  divide?  ^ 

9.  If  you  divide  a group  into  equal  pans,  can  you  use 
a fraction  to  name  one  of  the  parts? 

10.  28  X 26  = 728.  Does  26  x 28  = 728?^ 
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Pupil’s  Objectives;  (a)  To  learn  the  D.  facts 
with  quotient  1 by  principle;  (6)  to  take  a test  on 
important  ideas  and  understandings. 

Background.  The  D.  facts  with  quotient  1 
(e.g.,  4 4 = 1)  are,  taken  one  by  one  in  isolation, 

so  obvious  as  to  make  instruction  on  them  seem 
unimportant — even  a waste  of  time.  But  these 
facts  occur  also  in  division  examples  where  com- 
putation is  necessary,  as  in  4)48.  Children  must 
have  some  way  of  dealing  with  them,  and  for  this 
reason  the  facts  are  taught.  They  have  been  post- 
poned until  now,  for  there  has  been  no  need  for 
them  before.  Note  that  pupils  learn  these  facts  by 
discovering  the  principle,  “When  you  divide  a 
number  by  an  equal  number,  the  quotient  is  1.” 

{Continued  on  page  307) 


^★Answers  Not  on  Reproduced  Page  312- 

1.  •••••• 


3X  6=  18 

18--  6 = 3 

6X  3 = 18 

18^  3 = 6 

4. 

V 

5. 

206 

206 

206 

618 
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Pre-book  Lesson 

1.  Ask  pupils  to  divide  5 objects,  such  as  mar- 
bles, among  5 boys.  Then  have  someone  write  the 
division  example  on  the  board. 

1 (marble  each) 

5T5  (marbles) 

2.  Continue  in  a similar  fashion  by  having  4 girls 
divide  (or  share)  4 pencils ; 8 children  share  8 pen- 
nies. They  should  discover,  and  be  able  to  state 
in  their  own  way,  the  principle  expressed  in  dark 
print  on  page  312  of  the  pupil’s  book. 

Book  Lesson.  Ex.  1-7  (top):  Oral  work.  Ex.  1- 
10  (bottom):  Written  work.  Progress  Test  29. 

Differentiations  and  Extensions 

1.  Have  pupils  show  two  other  ways  of  writing 
Ex.  5,  6,  and  7 at  the  top  of  the  page.  Also,  have 
them  identify  other  D.  facts  with  quotient  1 that 
are  not  presented  in  this  lesson. 

2.  After  Progress  Test  29  has  been  completed, 
have  an  oral  lesson,  going  over  the  test  item  by 
item. 


Teaching  Page  313 

Pupil’s  Objective;  To  compare  measurement 
and  fractional-part  division. 

Background.  On  this  page  of  the  pupil’s  book 
the  two  uses  of  division  are  brought  together.  The 
purpose  is  to  show  how  the  division  process  differs 
in  the  two  cases,  though  the  work  with  abstract 
numbers  is  identically  expressed  and  performed. 

Pre-book  Lesson.  As  illustrated  below,  have 
pupils  act  out  a pair  of  division  problems. 

a.  Measurement  division 

How  many  children  will  get  2 pennies  each,  if  I 
pass  out  8 pennies? 

Dramatize,  using  real  or  toy  coins. 


When  to  Use  Division 

The  two  uses  for  D.  [O] 

It  is  fun  to  find  the  two  ways  division  is  used: 

1.  How  many  groups  of  2 are  there  in  10? 
a.  Find  the  answer  by  using  children.  Have  all  the 
10  children  stand  inaooOQOooQOO 

row  like  this:  ^ AAAAAAAAAA 

Have  them  move  2 
at  a time  to  make  pairs 
hke  this:  


ii  H H M ii 


There  are  five  2’s  in  10. 

b.  You  can  find  the  answer  by  using  numbers. 

2’s  in  10  = 3^  or  10  2 = 5"  or  2)l0 


Divide  to  find  how  many  equal  groups. 

2.  If  10  is  divided  into  2 equal  parts,  how  many  will 
there  be  in  each  part? 

a.  Find  the  answer  by  using  10  children. 

Put  the  same  number  of  children  in  each  part:  Have 
the  first  pupil  walk  to  the  right  side  of  the  room,  the 
second  pupil  to  the  left  side,  the  third  to  the  right  side, 
and  so  on  until  there  are  two  equal  groups  hke  this: 

When  10  is  divided  into  2 equal  parts,  there  are  5 in 
each  part. 

b.  You  can  find  the  answer  by  using  numbers. 

i of  10  =5"  or  10  ^ 2 = 5-  or  2')T0 

Divide  to  find  how  many  in  each  of  the  equal  parts. 
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b.  Fractional-part  division 

If  I have  8 pennies  and  pass  them  out  in  such  a way 
that  each  child  gets  the  same  number  of  pennies,  how 
many  will  each  child  receive? 

Dramatize,  giving  one  penny  to  each  child,  then 
another  penny  to  each  child,  continuing  until  all  pen- 
nies are  gone. 

John  (g)  (g)  (g)  ® 

Mary  (g)  (g)  (g)  (g) 


(g)(g)  ©(g)  ®®  ®@ 

4 (children  get  2 pennies  each) 
2 (pennies) Js” (pennies) 

4 

2’s  in  8=  4 2)8  8^2=4 


4 (pennies  for  each  child) 

2 (children))^  (pennies) 

4 

^of8=4  2)8  8-i-2=4 

New  Word;  pupil 
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Book  Lesson.  Oral  work.  Lead  pupils  to  state 
in  their  own  words  the  generalizations  appearing 
in  heavy  type  in  the  pupil’s  book. 

Differentiations  and  Extensions.  Use  the  fol- 
lowing problems  (or  others  you  devise)  to  give  more 
practice  in  observing  the  differences  between  the 
two  division  meanings: 

a.  (Measurement  Division)  If  I put  3 goldfish  in  a 
bowl,  how  many  bowls  will  I need  for  12  goldfish? 

(Fractional-part  Division)  I have  12  goldfish.  If 
I put  the  same  number  in  each  of  3 bowls  how  many 
goldfish  will  there  be  in  each  bowl? 

h.  (Fractional -part  Division)  If  I write  16  spelling 
words  in  2 equal  columns,  how  many  words  will  there 
be  in  each  column? 

(Measurement  Division)  If  I write  6 spelling  words 
to  a column,  how  many  columns  will  I need  for 
12  words? 

c.  I saw  20  cans  of  tomatoes  in  a store  window. 
They  were  in  4 equal  groups.  How  many  cans  were 
in  each  group? 

d.  Mrs.  Brown  bought  18  lollipops.  They  were  in 
3 equal  bunches.  How  many  lollipops  were  in  each 
bunch? 

e.  Jack  counted  24  bags  of  potato  chips  on  a rack, 
8 bags  in  a row.  How  many  rows  were  there? 

/.  A cake  recipe  calls  for  2 cups  of  flour.  How  many 
of  these  cakes  can  be  made  with  12  cups  of  flour? 

g.  If  Jane  divides  20  paper  dolls  equally  among  4 of 
her  friends,  how  many  paper  dolls  will  each  of  her 
friends  get? 

Teaching  Page  314 

Pupil’s  Objective:  To  get  practice  in  recogniz- 
ing the  need  for  subtraction,  multiplication,  or 
division  in  solving  mixed  problems. 

Background.  The  paired  problems  (included 
in  Ex.  1-4  in  the  pupil’s  book)  are  planned  to 
indicate  how  division  as  a process  differs  from 
multiplication  and  from  subtraction.  Beginning 
with  Ex.  5 the  problems  occur  in  mixed  order; 
hence,  a choice  of  operation  must  be  made. 

New  Word:  notebook 

Book  Lesson.  Oral  work. 

1.  Have  your  pupils  compare  the  situations  in 
Ex.  1 and  2 and  explain  why  they  must  multiply 
in  the  first  and  divide  in  the  second.  Note  that 


Oral  Problems 

Differenliating  S.,  M.,  and  D. 

You  can  divide  to  find  how  many  equal  groups 
or  to  find  how  many  in  each  of  the  equal  parts. 

Ex.  1 and  2:  Multiply  or  divide?  Why? 

1.  At  6^  each,  4 oranges  cost 

2.  At  60  each,  12^  will  buy  -2-.  oranges. 

Ex.  3 and  4:  Subtract  or  divide?  Why? 

3.  I have  8 apples.  How  many  apples  can  I give  to 
each  of  4 boys?  2^ 

4.  I ate  2 of  my  8 apples  and  had  _ left.  ^ 

Tell  when  to  subtract,  multiply,  or  divide  and  tell  the 
example  to  use  in  solving  the  problem. 

5.  If  you  use  ^ of  16  sheets  of  paper  for  each  note- 
book, how  many  sheets  will  each  notebook  have? 

6.  I made  9 notebooks  in  all.  Jean  made  16.  I made 
-7-  fewer  notebooks  than  Jean  did.S.;/^-7=7 

7.  Jack  found  2 eggs  in  each  of  3 nests,  or  -6-  in  all.v 

8.  Jack  picks  up  4 eggs  at  a time.  How  many  times 

did  he  have  to  reach  to  pick  up  16  eggs?  D.;  -i-4^=y 

9.  If  children  sit  2 on  a bus  seat,  .5.  seats  will  be 
needed  for  10  children.  D. ; 10  -rl  =S 

10.  Jack  and  his  brother  shared  12  bus  tickets  equally. 
Each  of  the  2 boys  got  tickets.  0. ; U ^2 

314 

the  word  “each”  occurs  in  both  problems.  Here, 
then,  is  a good  chance  to  teach  the  unreliability  of 
this  particular  cue  as  indicating  the  need  for  either 
multiplication  or  division. 

{Continued  on  page  309,  second  column) 

★Answers  Not  on  Reproduced  Page  314 

1.  Multiply  because  4 equal  groups  of  6^  each 
are  put  together. 

2.  Divide  because  equal  groups  of  6^  each  are 
taken  out  of  12^. 

3.  Divide  because  8 apples  are  to  be  divided 
into  4 equal  groups. 

4.  Subtract  because  8 apples  must  be  broken 
into  2 unequal  groups,  one  of  which  is  known. 
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Addition,  Subtraction,  Multiplication, 
or  Division?  Which? 


Differentiating  A..  S.,  A/.,  and  D.  [0| 


,0^ 

' 

■315 


★ Answers  Not  on  Reproduced  Page  315 

To  tell  which  process  each  picture  depicts, 
children  should  state  problems  such  as  these: 

1.  For  a dance,  12  girls  made  3 groups.  How 
many  girls  were  in  each  group?  (Divide  to  find 
the  answer,  4.) 

2.  Don  had  8 marbles.  He  won  6 marbles  from 
Dan,  and  6 marbles  from  Doug.  How  many  marbles 
did  he  have  then?  (Add  to  find  the  answer,  20.) 

3.  How  many  bottles  of  milk  were  left  if  there 
were  12  at  first  and  9 children  each  took  a bottle? 
(Subtract  to  find  the  answer,  3.) 

4.  There  were  four  groups  of  2 children  each 
dancing,  or  how  many  in  all?  (Multiply  to  find 
the  answer,  8.) 


2.  The  paired  problems.  Ex.  3 and  4,  again 
seem  to  be  much  alike,  but  there  are  good  reasons 
why  it  is  necessary  to  divide  in  Ex.  3 but  not  in 
Ex.  4.  In  the  discussion  you  may  discover  how 
familiar  your  pupils  are  with  the  fractional-part 
division  concept. 

3.  Continuing  with  Ex.  5,  go  beyond  the 
answers  given,  whether  they  be  correct  or  incor- 
rect, to  find  why  one  or  another  of  the  operations 
has  been  selected.  Pupils  may  dramatize  or  draw 
sketches  to  help  make  meanings  clear.  Through- 
out the  lesson,  encourage  pupils  to  state  their  own 
generalizations.  Pupils  are  asked  to  give  the 
example  they  would  use  to  solve  the  problems.  Let 
them  do  this  but  emphasize  understanding  rather 
than  computation. 

Teaching  Page  315 

Pupil’s  Objective:  To  decide  for  each  of 
several  rows  of  pictures  what  process  is  being 
dramatized  by  the  characters  shown. 

Background.  On  the  page  in  the  pupil’s  book 
are  4 sets  of  “moving  pictures”  illustrating  each 
of  the  four  processes.  This  is  the  type  of  picture 
used  in  connection  with  teaching  the  meaning  of 
subtraction  on  pages  18-19,  on  page  109  where 
pupils  were  required  to  write  a problem  for  each 
moving  picture,  on  page  270  in  connection  with 
the  teaching  of  measurement  division,  and  again 
on  page  308  to  illustrate  the  meaning  of  fractional- 
part  division. 

Pre-book  Lesson.  You  may  need  to  remind 
your  pupils  about  the  method  of  reading  “moving 
pictures.”  They  may  turn  back  to  pages  of  the 
pupil’s  book  where  such  pictures  have  been  used 
or  you  (or  a pupil  who  may  be  clever  at  sketching) 
may  wish  to  sketch  on  the  board  a moving  picture 
to  illustrate  each  process  with  the  idea  of  having 
pupils  name  the  process  illustrated. 

Book  Lesson.  Oral  work.  Pupils  ought  to  be 
asked  to  give  more  than  just  the  process  shown  by 
each  “moving  picture.”  As  suggested  in  the  answer 
section  at  the  bottom  of  the  preceding  column,  to 
give  the  correct  process,  pupils  will  have  to  formu- 
late in  their  minds  the  problems  shown.  Have 
them  give  these  problems  orally. 
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Sharing  Things 

Ones  or  tens  [O] 

1.  In  dividing  6 sheets  of  paper  equally,  Mary,  Joan, 
and  Sue  each  took  a sheet,  and  then  each  took  another. 


Mary’s  Joan’s  Sue’s 


2 (ones) 

^ of  6 (ones)  = 2 (ones)  or  3)6  (ones) 
or  6 (ones)  3 = -.2.  (ones) 

2.  In  the  same  way,  to  divide  6 tens  equally,  the  3 girls 
each  can  take  a ten,  and  then  each  another  ten. 


Mary’s  Joan’s  Sue’s 


2 (tens) 

^ of  6 (tens)  = 2 (tens)  or  3)6  (tens) 
or  6 (tens)  -f-  3 = -2.  (tens) 

3.  If  80  shells  are  shared  equally  by  4 girls,  each  girl 
will  get  how  many? 

i of  80  = ? 80  is  the  same  as  8 tens. 

8 tens  4 = 2 tens.  80  4 = 2 tens,  or 

Say  these  examples  and  their  answers: 

4.  i of  4 tens  = 40  2 = 720 

5.  5 of  9 tens  90  -i-  3 = 730 

6.  i of  8 tens  = 2^5;^  80  ^ 4 = TZO 


[O] 


Dividing  Tens 

Ex.  1 is  a way  to  write,  “2  tens  4-2=1  ten.”  In 
Ex.  1 does  the  0 of  10  keep  the  1 in  ten’s 

How  were  the  quotients  found  in  Ex.  2 to 
10  30  20  10 

1.  2^  2.  35^  3.  2140  4.  4)40 


20 

5.  3)^ 


In  Ex.  6 below,  the  quotient  figure  is  in  the  wrong 
place.  Explain.^How  can  you  make  it  mean  3 tensPj^ 

In  Ex.  7 below,  should  the  quotient  figure,  4,  be  in 
ten’s  place?%rWhy  or  why  nofCi /i,orie^ 


In  Ex.  8 to  13,  tell  which  quotients  are  wrong,  and  why. 


3 

4 

10 

6.  2)^ 

7.  4^ 

8.  iyio 

9.  3^ 

20 

10.  4)^ 

9 

11.  3W 

12.  8)^ 

20 

13.  3)^ 

IW) 

Copy  Ex.  14  to  33  and  place  quotient  figures  correctly. 

14.  8)l6 

15.  2)^ 

16.  4)^ 

17.  2)lo 

18.  4)^ 

19.  9)^ 

20.  2)^ 

21.  4)^ 

22.  9^ 

23.  6)^ 

24.  3)% 

25.  7)^ 

26.  6)^ 

27.  2)if 

28.  5)^ 

29.  4)^ 

30.  5)^ 

31.  4^ 

32.  8)^ 

33.  5)^ 

You  divide  tens  like  ones. 


Place  quotient  figures  correctly. 


31& 


317 


Teaching  Pages  316  and  317 

Pupil’s  Objective:  To  learn  how  to  divide 
2-place  numbers  in  the  even  decades. 

Background.  This  is  the  first  part  of  a unit  ex- 
tending to  page  321  wherein  the  pupils  will  learn 
how  to  divide  2-  and  3-place  numbers,  getting 
2-place  quotients  with  no  remainders.  There  is  no 
borrowing  in  the  subtraction  step.  The  types  of 
division  presented  are  shown  below. 

? 

a.  iof4tens  = ? 60-3  = ? 7)70 
h.  sjse  c.  4)m 

Those  grouped  together  under  a involve  the  di- 
vision of  even  tens,  and  are  taught  on  pages  316 


and  317.  Type  b is  taught  on  pages  318  and  319. 
Type  b is  taught  on  pages  320  and  321,  together 
with  the  checking  of  quotients-  of  types  b and  c. 

Since  understanding  is  regarded  as  important  a 
learning  outcome  as  is  skill,  the  operations  are 

^ Answers  Not  on  Reproduced  Page  317 

6.  The  quotient  for  Ex.  6 should  be  3 tens  be- 
cause 6 tens  —2=3  tens.  The  3 in  the  quotient 
can  be  made  into  3 tens  by  using  a zero  to  hold  it 
in  ten’s  place  (above  the  6). 

8.  Wrong.  “1”  should  be  in  ten’s  place  with  a 
zero  after  it. 

12.  Wrong.  “1”  should  be  in  ten’s  place  with  a 
zero  after  it. 
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taught  meaningfully.  This  is  another  way  of  saying 
that  stress  is  laid  upon  the  rationale  of  the  pro- 
cedures in  these  kinds  of  division ; and  this  in  turn 
implies  explanations  according  to  place  value. 

Page  316  develops  the  generalization  that  tens 
are  divided  like  ones.  Certainly,  after  experiences 
in  adding  tens,  subtracting  tens,  and  multiplying 
tens,  your  pupils  will  be  ready  for  the  idea.  The 
pupil’s  book,  as  usual,  employs  pictures  to  put 
sense  into  the  dividing  of  even  tens.  On  page  317 
you  teach  the  use  of  the  algorism  ) and  the 
placement  of  quotient  figures  in  examples  like 
40  2.  Ability  to  write  quotient  figures  where 

they  belong,  and  to  do  it  with  understanding,  is 
essential  to  success  in  learning  how  to  divide  in 
more  complicated  examples. 

Pre-book  Lesson.  Let  pupils  find  | of  four 
pencils,  and  record  the  work  on  the  board  as  on 
page  316  in  Ex.  1 (note  that  fractional-part  division, 
and  not  measurement  division,  is  being  used). 
Then  let  pupils  try  to  find  | of  40  pencils  arranged 
in  4 groups  of  10  each.  See  if  they  will  not  them- 
selves suggest  the  method  used  in  Ex.  2 on  page 
316.  Record  the  work  as  in  Ex.  2. 

Book  Lesson  (page  316).  Oral  work.  Use  this 
page  to  review  and  systematize  the  learning  pre- 
sented in  the  Pre-book  Lesson. 

Book  Lesson  (page  317) 

Ex.  1-13:  Oral  work.  Help  your  pupils  to 
analyze  Ex.  6-13  so  that  they  will  understand  why 
quotient  figures  are  written  as  they  are,  with  due 
regard  for  place  value  and  the  meaning  (tens  or 
ones)  of  the  quotient  figures. 


Ex.  14-33:  Written  work.  Scrutinize  the  writ- 
ten work  for  errors  in  placing  quotient  figures. 
Place  on  the  board  samples  of  both  correct  and  in- 
correct work  for  an  oral  lesson. 


Differentiations  and  Extensions 


1.  Slower  learners  may  profit  from  the  type  of 
practice  shown  below. 

a.  These  examples  show  tens.  I divide  tens  like 
ones. 

2 tens,  or  20  20 

iof60  means  3)6  tens  3)60 

4 tens,  or  40  40 

2)^  means  2)8  tens  2)80 

1 ten,  or  10  10 

\ of  40  4^40  means  4)4  tens  4)40 


h.  These  are  division  facts  that  I know.  I can  prove 
that  the  answers  show  ones. 


iofl4  I///////1///////) 


i of  32 


mMlMlDm 


4 (ones),  or  4 4 

3) 12  (ones)  3JI2 

7 (ones),  or  7 7 

2)14  (ones)  2)l4 

8 (ones),  or  8 8 

4) 32  (ones)  4}^ 


Use  Ex.  14-33  in  the  pupil’s  book  once  more 
to  give  practice  with  mixed  examples. 

2.  More  capable  children  may  write  sentences 
giving  labels  to  some  of  the  examples  at  the  bottom 
of  page  317  in  the  pupil’s  book,  as  illustrated 
below. 


If  8 children  share  16  cookies,  each  child  would  get 
2 cookies. 


VlOTES 


Dividing  Bells  and  Stars 

2-place  quolienis  [O] 

1.  Pictures  A and  B show  how  Sue,  Sally,  and  Jane 
divided  36  bells  into  3 equal  groups.  First  they  divided 
the  tens,  then  they  divided  the  ones.  Explain. 

Here  is  another  way  to  find  the  answer. 

10  + 2,  or  12 

36  = 30  + 6 3)30  + 6 

Box  C shows  a better  way  to  find  36-^3.  Tell  what 
figures  are  in  ten’s  place;  in  one’s  place. 

Divide  tens:  3^3=  1.  Write 
“1”  in  ten’s  place  in  the  quotient. 

Multiply:  1 ten  X 3 (or  3 x 1 ten) 
= 3 tens,  or  30.  Write  “30”  under 
36  and  subtract.  That  leaves  only 
6 ones  to  divide. 

Divide  ones:  6 3 = 2.  Write 

“2”  in  one’s  place  in  the  quotient. 
Multiply:  2 ones  x 3 = 6 ones. 
Write  “6”  under  6 and  subtract. 

The  remainder,  0,  shows  that  36  bells  will  make  3 
equal  groups  of  12.  There  are  no  more  bells  to  divide. 


c 

s 

s 

5 

1 

2 

371 

6 

-3 

0 (1  ten  X 3) 

_ 

6 

6 (2  X 3) 

0 

2.  Sue  and  Sally  each  put  ^ of 
64  gold  stars  on  a card,  as  at  the 
right.  How  many  stars  were  on 
each  card? 

i of  64  = ? 64-2 

Box  D shows  the  work  with 
figures.  In  box  D,  how  do  you 
get  3 in  the  quotient^  In  what 
place  is  it  written^  Does  3 in 
ten’s  place  mean  30?‘|^ 

For  box  D,  do  the  work  this 
way. 

Tens:  Think,  “6  — 2 = 3.” 

Write  “3”  in  ten’s  place  in  the 
quotient.  Multiply:  3 tens  X 2 = 

6 tens,  or  60.  Write  “60”  under 
64  and  subtract. 

Ones:  Think,  “4  - 2 = 2.” 

Write  “2”  in  one’s  place  in  the 
quotient.  Multiply:  2onesx2  = 

4 ones.  Write  “4”  under  4 and  subtract.  4-4  = 0. 
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32 

32 

3^ 

22 

274 

31% 

2W  , , 

- 60  (3  tens  X 2) 

— 90  (3  tens  X 3) 

-60  (^x2) 

80  M 

4 

“6 

8 

8 

-4  ^ x2) 

-6(2- x^) 

-8  (^x^) 

8 (2x^) 

0 

0 

0 

0 

As  in  Ex.  2,  explain  the  work  in  boxes  E to  G. 
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Teaching  Pages  318  and  319 

Pupil’s  Objectives:  To  divide  2-place  num- 
bers, other  than  even  tens,  by  a digit. 

Background.  The  first  example  in  the  pupil’s 
book  poses  a problem  requiring  use  of  the  new 
skill  (ST^);  suggests  a method  of  solution  in  a 
series  of  pictures ; describes  the  solution  in  words ; 
and  sets  up  the  solution  in  a common-sense  way  in 
three  steps  and  in  terms  of  tens  and  ones — all  this 
before  presenting  a “better  way”  to  solve  with  the 
division  algorism  (at  the  middle  of  page  318). 

Pre-book  Lesson.  Have  pupils  try  to  solve  a 
problem  similar  to  that  in  Ex.  1 with  real  or  repre- 
sentative objects.  If  the  total  to  be  divided  (say. 


28  in  the  example  28  2)  is  represented  by  a single 

large  group  of  objects,  then  the  first  procedure 
probably  will  be  to  count  out  separate  objects  to 
make  smaller  equal  groups.  Although  this  proce- 
dure is  sound,  it  just  does  not  happen  to  be  the 
most  economical  way.  Hence,  if  some  child  does 
not  suggest  the  possibility  of  grouping  the  total  into 
tens  and  ones,  do  so  yourself,  and  see  if  then  the 
children  cannot  work  out  the  solution  by  dividing 
tens,  then  ones,  as  shown  in  the  pupil’s  book.  Give 
what  help  is  needed,  and  record  the  solution  using 
the  words  tens  and  ones,  as  in  the  two  steps  below. 

a.  28  is  2 tens  and  8 ones 

1 ten  and  4 ones,  or  14 

b.  2)2  tens  and  8 ones 
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Book  Lesson.  Oral  work.  Have  a pupil  at  the 
board  do  Ex.  1 the  “better  way”  (Box  C),  as  other 
pupils  direct  the  operation  step-by-step  with  the 
help  of  directions  in  the  book. 

Differentiations  and  Extensions 

1.  Have  all  pupils  list  the  steps  performed  as 
shown  below,  as  they  work  out  an  example.  Keep 
this  record  on  the  board  or  on  a chart  for  reference. 

Step  1 . Divide 

Write  answer  in  correct  place  in  quotient. 

Step  2.  Multiply 

Consider  what  the  quotient  figure  means.  Write 
the  product  below  the  number  divided. 

Step  3.  Subtract 

Write  the  remainder  below. 

Repeat  steps  1 to  3,  if  necessary. 

2.  Have  pupils  do  two  or  three  examples  inde- 
pendently, so  that  you  may  differentiate  between 
the  more  capable  children  who  may  proceed  with 
written  work  on  the  next  page  and  the  slower  learn- 
ers who  will  need  more  directed  practice.  You 
may  use  the  following  examples: 

2)48  3)^  8)^ 

Teaching  Pages  320  and  321 

Pupil’s  Objectives:  (a)  To  practice  division  re- 
cently taught;  {b)  to  learn  how  to  divide  3-place 
dividends  that  result  in  2-place  quotients;  (c)  to 
learn  to  check  division  by  multiplication. 

Background.  This  lesson  completes  the  unit 
on  division  as  described  in  the  Background  section 
for  Teaching  Pages  316  and  317. 

Pre-book  Lesson.  After  the  practice  with 
2-place  dividends  and  before  the  pupil’s  book 
presentation  of  3-place  dividends,  have  children 
use  bundles  of  tickets  as  representative  materials 
to  work  out  a problem  similar  to  the  following: 

3 boys  had  126  papers  to  sell.  If  they  divided  them 
equally,  how  many  papers  would  each  boy  take?  3)  126 

{Continued  on  page  314) 


Dividing  2-Place  Numbers 

2-place  quotients  [Wj 


Copy,  divide,  and  check  by  doing  a 

second  time. 

a 

b 

c 

d 

e 

f 

13 

1.  3)W 

33 

// 

4)44 

2/ 

3)W 

2^6 

2)^ 

ll 

2.  4)^ 

4^2 

TjM 

¥¥ 

2)^ 

// 

3)^ 

3)^ 

// 

¥3 

23 

/2 

// 

2)82 

3.  6)^ 

2)%“ 

2)^ 

8)^ 

32 

23 

/2 

32 

12 

4.  3)% 

3)36 

2)^ 

4)48 

2)^ 

O Extra  Practice.  Work  Set  71. 


Getting  Ready  for  May  Day 

Dividing  3-place  numbers  [O] 

May  Day  party,  we  want  to  put  128  people 
with  the  same  number  at  each  table.  How 
many  will  be  at  each  table?  128  4 = ? 

128  = 1 hxmdred  and  2 tens  and  8 ones. 
Divide  hundreds:  Look  at  1 hundred. 
Think,  “There  are  not  enough  hundreds  to 
have  even  1 hundred  at  a table.  But  we  can 
divide  tens  since  128  = 12  tens  and  8 ones.” 

Divide  tens:  Think,  “12  -f-  4 = 3.” 
Write  “3”  in  ten’s  place. 

Now  finish  telling  about  the  work  in  box  A.  'k 

Explain  the  first  quotient  figure  in  each  of  Ex.  1 to  5. 

9/  83  32  4/  53 

1.  fjM  2.  3)^  3.  4)1^  4.  7)287  5.  2)106 

320 

★Answers  Not  on  Reproduced  Page  320 

Box  A.  The  completion  of  the  explanation  “Di- 
vide tens”:  Think,  “12^  4=  3.”  Write  “3”  in 
ten’s  place.  3 tens  X 4 = 12  tens,  or  120.  Write 
“120”  under  128  and  subtract. 

Divide  ones:  Think,  “8  4 = 2.”  Write  “2” 

in  one’s  place  in  the  quotient.  2x4=8.  Write 
“8”  under  8 and  subtract. 

1-5.  (bottom)  In  each  example  there  are  not 
enough  hundreds  to  have  at  least  1 hundred  in 
the  quotient;  therefore,  the  hundreds  must  be 
thought  of  as  tens  and  combined  with  the  remain- 
ing tens.  The  first  quotient  figure  then  will  be 
tens. 


For  our 
at  4 tables 


A 1 

1 

X 

fS 

s 

5 

3 

2 

4)1 

2 

8 

2 

0 

8 

8 

0 
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Checking  division 

Think  of  the  division  in  box  B as  meaning  there  are 
three  groups  of  51  in  153.  If  51  is  the 
correct  quotient,  then  3 X 51  will  equal 
153.  This  is  a way  to  check  division. 

Box  C shows  that  3x51  equals  153,  so 
51  is  the  correct  quotient. 

To  check  division,  multiply 
the  quotient  and  the  number 
you  divided  by.  The  product 
should  be  the  same  as  the 
number  you  divided. 

[W] 

Check,  as  in  box  C:  6.  155^5  = 31  7.  328-^4=>83?i 

Divide  as  in  box  B.  The  quotient  is  shown  for  Ex.  8 a. 
Why  is  0 put  at  the  left  of  the  cent 


a 

b 

c 

d 

e 

$0.71 

8.  3)$Il3 

JO.  11 

2)$1.44 

R3 

2)l66 

fjiU 

.iO.H 

9.  6)$1.26 

JO.^l 

5)$i05 

$0.1U 

10.  2)$L48 

jO.ial 

3)$1.83 

fm 

11.  23$L64 

JO.^f 

9)$3.69 

3)l86 

35IW 

in.q.i 

io.2l 

73 

12.  3)^!79 

4)$0.84 

iUlL. 

u. 

2/ 

2! 

13.  8)$2.48 

7)$ii7 

^jm 

9)189 

Check  the  examples  in  rows  12  and  13,  as  in  box  C. 
© Extra  Practice.  Work  Sets  72  and  73. 
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As  there  are  not  enough  hundred  bundles  so 
that  each  boy  may  have  at  least  1 hundred,  elicit 


the  suggestion  that  the  1 hundred  might  be  changed 
to  10  tens  and  added  to  the  2 tens,  making  12  tens. 

Continue  according  to  the  following  plan, 
pupils  recording  the  same  on  the  board: 

with  the 

4 tens  and  2 ones 

42 

3)126  3)12  tens  and  6 ones  or 

3)126 

12  tens 

120 

6 ones 

6 

6 ones 

6 

Let  pupil’s  discover  that  the  solution  shows 
that  each  of  3 boys  would  get  42  papers,  and  that 
a check  for  correct  work  would  show  that  three 


42’s  would  be  the  same  as  the  total  number  of 
papers,  or  126.  The  check  should  be  completed 
by  reassembling  tickets  and  then  by  multiplying 
and  comparing  the  results. 

Book  Lesson 

Rows  1-4  (page  320,  top):  Written  work. 

Ex.  1-5  (page  320,  bottom):  Oral  work. 
Slower  learners  may  work  these  exercises  before 
starting  the  written  assignment. 

Ex.  6-13  (page  321):  Written  work. 

Differentiations  and  Extensions 

1.  All  pupils.  Show  that,  as  multiplication  may 
be  used  as  a check  for  this  kind  of  division,  so  also 
may  division  be  used  as  a check  for  multiplication. 
For  example,  in  checking  the  division  in  box  B 
(153-^3=51)  the  divisor  times  the  quotient 
(3  X 51)  should  give  the  dividend  153,  as  it  does. 
If  it  were  desirable  to  check  the  computation  for 
the  multiplication  example  3 X 51  = 153  by  divi- 
sion, it  could  be  done  by  dividing  153  by  either  3 
or  51  to  see  if  the  result  would  give  the  other 
factor  (51  or  3). 

2.  More  capable  children.  Help  them  to  extend 
their  knowledge  in  consumer  education.  Have 
them  collect  store  advertisements,  make  compari- 
sons, write  shopping  lists,  and  check  actual  bills. 
Encourage  them  to  use  learnings  in  multiplication 
and  division,  and  to  check  these  operations.  Give 
them  the  opportunity  to  report  to  the  class  so  that 
other  pupils  may  profit  from  their  ideas. 

3.  As  needed,  assign  Extra  Practice  Sets  71, 
72,  and  73. 


Set  71. 

D.  with  2-place  dividends  and  quotients 
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3)^ 
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2)^ 
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32 
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12 
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Sets 

72  and  73. 

D.  with 

3-place  c 

dividends 

and  2-place 

quotients 

a 

b 

c 

d 

e 

f 

42 

31 

64 

31 

83 

73 

1.  3)126 

6)186 

2)128 

9)279 

2)166 

37219 

94 

31 

82 

31 

31 

52 

2.  2)188 

8)248 

5)155 

7)217 

2)Tm 

21 

71 

21 

53 

21 

72 

3.  6)126 

2)142 

5)105 

3)159 

9)189 

47^ 

21 

61 

21 

41 

31 

51 

4.  7TT47 

3)183 

8)  168 

6)246 

4)124 

47^ 

63 

62 

93 

93 

42 

31 

1.2)126 

3)186 

3)279 

2)186 

4)168 

671^ 

21 

41 

74 

63 

31 

41 

2.  9)189 

5)205 

2)148 

3)  189 

5)155 

f)m 

62 

31 

21 

31 

52 

81 

3.  4)248 

4)124 

7)147 

7)217 

4)208 

47^ 

Teaching  Page  322 


Pupil’s  Objective:  To  learn  how  to  estimate 
the  size  of  products  and  quotients. 

Background.  The  skill  of  estimating  taught 
here  should  be  protection  against  grossly  large  quo- 
tients and  grossly  small  products.  In  later  grades, 
methods  of  estimation  to  prevent  errors  smaller  in 
degree  will  be  taught.  The  principal  task  on  this 
page  is  to  teach  the  two  whole-number  ideas  sug- 
gested at  the  top  of  the  pupil’s  book  page:  (a)  ex- 
cept when  you  multiply  by  1,  the  answer  is  always 
larger  than  the  number  you  multiply;  {b)  except 
when  you  divide  by  1,  the  answer  is  always  smaller 
than  the  number  you  divide.  The  first  time 
through.  Ex.  1-13  are  to  be  answered  orally  so 
that  you  may  be  certain  the  work  is  understood. 

Pre-book  Lesson.  You  may  do  2 or  3 multipli- 
cation and  division  examples  with  the  class  for  the 
purpose  of  having  them  “discover”  and  express  the 
generalizations.  Record  the  work  as  below. 

8 

X 1 

8 Answer  is  the  same. 


Does  Your  Answer  Look  Right? 

Products  and  quotients  [O] 

product  32  is  larger  than  8,  the  number 
you  are  multiplying.  When  would  the 
product  be  equal  to  the  number  you 
multiply  ? / 

In  Ex.  B,  the  quotient  8 is  smaller 
than  32,  the  number  you  are  dividing.  When  would  the 
quotient  be  equal  to  the  number  you  divide 


In  Ex,  A,  the 


A 

B 

8 

8 

X4 

4)^ 

32 

A product  is  almost  always  larger  than  the 
number  you  are  multiplying. 

A quotient  is  almost  always  smaller  than 
the  number  you  are  dividing. 


Just  by  looking,  find  the  answer  after  each  problem 
which  must  be  wrong.  TeU  why  it  is  wrong. 

1.  It  took  May  28  minutes  to  read  a story.  It  took 
Joe  3 times  as  long,  or  8JJ-.  minutes.  .2^ 

2.  In  two  months  Ann  read  i of  her  18  new  books. 

She  read  books.  35  6 * 

3.  May’s  necklace  has  140  beads 
necklaces  would  take  ShQ  beads. 


To  make  4 such 


4.  3 X.256 

5.  287  - 7 306  41 

30(o 

6.  429  X 2 136  858'-' 

/3(o  3d 

7.  105^  5 205  21^ 

Z 053) 

8.  8 X 104  832^102 

/OZ  /Cd  Xdd y<5yn-a££'. 


9. 


AmaM)/ZAa/yu/¥0. 


10.  398  X 2 212  ^796-^ 

11.  168^8  24^876 

87C>^ 

12-  mZ 

13.  164  + 4 41‘^704 

3<nr£€2Afe'. 


Now  work  Ex.  1 to 
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4 

34 

92 

X 5 

X 2 

X 2 

20 

68 

184 

Multiplication 

answers  are  larger  when  ’ 

tiply  by  a number  greater  than  1 . 

8 

1)8  Answer  is  the  same. 

4 

34 

92 

5)^ 

2M 

2)1^ 

60 

180 

8 

4 

8 

4 

Division  answers  are  smaller  when  we  divide  by  a 
number  greater  than  1. 
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Book  Lesson 

Ex.  1-13:  Oral  work. 

Bottom  of  page:  Written  work.  Encourage 
pupils  to  compare  answers  found  with  estimates 
chosen  from  the  book.  They  may  also  compare 
answers  found  with  numbers  multiplied  or  divided, 
writing  “larger”  beside  products  and  “smaller” 
beside  quotients  that  meet  the  requirements. 

Differentiations  and  Extensions.  From  the 
following,  slower  learners  particularly,  and  possibly 
all  pupils,  may  select  answers  that  do  not  meet  the 
requirements  of  the  generalizations: 


a.  257 

b.  356 

c.  500 

X 3 

X 2 

X 4 

171 

712 

200 

80 

90 

21 

d. 

e.  3118 

/.  4T^ 

g.  143 

h.  218 

i.  124 

X 6 

X 4 

X 8 

858 

202 

992 

23 

11 

84 

y.  3)^ 

k.  5)55 

/.  2)48 

Teaching  Page  323 

Pupil’s  Objectives:  (a)  To  get  experience  in 
finishing  incomplete  division  problems;  (b)  to 
work  on  mixed  computation. 

Background.  Ex.  1-6  at  the  top  of  the  page 
in  the  pupil’s  book  are  incomplete  problems. 
They  are  to  be  finished  to  make  division  problems. 
Both  measurement  division  and  fractional-part  di- 
vision are  represented. 

Book  Lesson 

Ex.  1-6  (top):  Written  work.  After  the  pupils 
have  completed  the  work  with  problems,  you  may 
write  two  or  more  selected  questions  for  each  prob- 
lem on  the  board  and  discuss  each  one  with  the 
class. 

Ex.  1-21  (bottom):  Written  work. 

Differentiations  and  Extensions.  More  capable 
children  may  set  up  incomplete  problems,  limiting 


Problems  about  School 

Finishing  D.  problems  [W] 

Write  good  questions  to  make 

division  problems, 

1.  Miss  Wells  gave  Kay  a box 
of  96  crayons  and  told  her  to  give 
the  children  3 crayons  each.  (32) 

2.  On  a page  in  our  book  are 
48  examples.  Miss  Wells  asked 
us  to  work  4 of  them.  ( 24) 

3.  For  our  play  we  need  124 
extra  chairs.  We  will  set  them 
out  in  rows  of  4.  (j/) 

4.  Our  reading  book  has  186  pages.  Miss  Wells  said, 
“We  have  ^ of  the  book  to  finish.”  {t,l) 

5.  One  month,  our  class  had  128  new  spelUng  words. 
Joan  wrote  them  in  4 equal  columns.  (32) 

6.  There  are  205  children  in  the  school  building. 
5 children  make  a basketball  team.  {41) 


A.,  S.,  M.,  D.  (W1 

1.  153  - 3 5/  2.  701  - 572  /24  3.  219  - 3 7J 

4.  31  X 9 279  5.  769+  146  9/S  6.  128 -h  4 32 

7.  500  - 489  //  8.  43  X 8 349  9.  168  ^ 2 34 

10.  186  ^ 2 93  11.  64  ^ 2 12.  932  - 434  498 

13.  189  - 3 63  14.  59  + 375  434  15.  155  -r  5 3/ 

16.  19  + 8 + 7 + 9 + 5 17.  543  + 89  + 97  + 6 73S 

18.  6 + 8 + 4 + 7 + 8 J3  19.  35  + 275  + 88  + 269  U7 
20.  3 + 9 + 8 + 7 + 5 32  21.  7^  + 8^  + 8^  + 9^  32/ 

323 

the  situations  to  measures  studied.  Select  good  sit- 
uations to  present  to  class  for  questions  and  solu- 
tions. 

★Answers  Not  on  Reproduced  Page  323 

Samples  of  good  questions  to  make  division 
problems: 

1.  How  many  children  received  crayons? 

2.  We  were  to  work  how  many  examples? 

3.  Each  of  the  extra  rows  will  have  how  many 
chairs? 

4.  How  many  more  pages  do  we  have  to  read  to 
finish  the  book? 

5.  Each  column  had  how  many  words? 

6.  How  many  teams  could  we  make? 
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Right  or  Wrong?  Prove  It! 

lO] 

Tell  what  is  wrong  in  Ex.  1 to  5. 

1.  Joe  takes  the  slow  train  because  the  slow  train  gets 
him  there  in  ^ the  time  of  the  fast  train. 

2.  A farmer  sold  40  quart  botdes  of  milk  and  50  pint 
botdes  of  milk.  He  sold  more  milk  in  pint  bottles  than 
in  quart  bottles. 


3.  Bob’s  wayTb  sumract  irom  ^uu'is  to  ao  notmng 

with  0,  because  0 means  “noxidng’'  'W 

4.  Mrs.  Burns  bought  6 yards  of  milk. 

5.  After  giving  away  more  than  ^^of  her  6 pieces 
candy,  Ann  has  3 pieces  left.^^^^ 


Practice  in  Multiplication  and  Division 

IW) 

For  a check,  do  each  example  a second  time. 


1. 

69  H 

- 323 

11. 

279  - 

- 9j/ 

21. 

34  > 

bv 

00 

2. 

8x 

21  /&? 

12. 

217- 

^ 13! 

22. 

243 

- 38! 

3. 

205 

5 ¥/ 

13. 

8x 

23. 

328 

■^84/ 

4. 

3x 

321  %3 

14. 

106- 

^ 253 

24. 

7x 

113  7f/ 

5. 

369 

-9  4^/ 

15. 

189- 

^ 9 2/ 

25. 

124 

^ 2a 

6. 

168 

-82/ 

16. 

43  X 

1 30/ 

26. 

186 

- ^3/ 

7. 

23  X 4 

17. 

126- 

^3  41 

27. 

44  > 

C 5 220 

8. 

112 

X 6(^72 

18. 

105  - 

^ 5 2/ 

28. 

104 

X 993^ 

9. 

82  ^ 

- 24/ 

19. 

32  X 

6 m 

29. 

99^ 

- 3 jj 

10. 

2x 

435  m 

20. 

128- 

^ 2 c,4 

30. 

147 

- 72/ 

Now  turn  around  Ex. 

1 to  ] 

10.  For  Ex. 

1,  you  write 

“69 

- 3 

= 23,  so 

23  = 

69 -f 

3.” 
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Can  You  Solve  Problems? 

Problem  Test  8 

Do  the  work  for  Ex.  1 to  9. 

1.  If  each  basket  of  apples  above  weighs  45  pounds, 
the  4 baskets  of  apples  will  weigh  how  many  pounds  ?/iJ? 

2.  Tom  weighs  59  pounds.  His  father  weighs  3 times 

as  much.  How  many  pounds  does  Tom’s  father  weigh  P/// 

3.  Tom’s  uncle  weighs  176  pounds.  He  weighs  how 
many  pounds  less  than  200  pounds?  2^ 

4.  Four  boys  working  together  earned  $2.44.  How 
much  was  each  boy’s  share?  $oMI 

5.  The  girls  had  $3.75  and  wanted  to  buy  a game  that 
cost  $4.50.  How  much  more  must  they  earn?  $o.l5 

6.  At  $1.35  each,  how  much  will  four  books  costP^j:-^ 

7 . May  spent  $ 1 .53  for  3 presents,  all  ahke.  How  much 
did  each  present  cost?  $o-5/ 

8.  Mike  reads  8 pages  a day.  How  many  days  will  it 
take  him  to  read  a book  of  248  pages?  3/ 

9.  Mrs.  Burns  spent  these  amounts  of  money  at  three 
stores,  $2.75,  $1.68,  and  $3.39.  Altogether,  how  much 
did  she  spend?  $2-^2 

Check  your  work  to  see  if  you  made  mistakes. 
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Teaching  Page  324 

Pupil’s  Objectives;  (a)  To  try  to  detect  absurd- 
ities in  problems;  {h)  to  get  practice  on  skills  in 
multiplication  and  division. 

Book  Lesson 

Ex.  1-5  (top):  Oral  work.  Have  pupils  try  to 
restate  these  problems  so  they  will  make  sense. 

Ex.  1-30  (bottom):  Written  work. 

Differentiations  and  Extensions.  Let  pupils 
attempt  to  make  up  statements  containing  absurdi- 
ties to  present  to  the  class. 


Teaching  Pages  325,  326,  and  327 

Pupil’s  Objective:  To  take  the  regular  end- 
of-chapter  tests. 

Background.  As  usual,  these  tests  are  to  be 
used  to  evaluate  learning  of  the  chapter  content. 

Book  Lesson.  Administer  the  four  tests  in  the 
usual  way.  An  alternate  computation  test  is  pro- 
vided on  page  326  of  this  Manual. 

Differentiations  and  Extensions.  Use  the  ta- 
ble in  the  second  column  on  the  next  page  to  find 
per  cents  for  the  individual  record  cards. 
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Do  You  Understand? 

Test  of  Information  and  Meaning  8 

1.  Write  the  other  facts  in  the  whole  story, 
a.  36  ^ 4 b.  27  - 9 c.  16  ^ 8 d.  24  ^ 3 

2.  In  which  example  do  you  carry  tens  and  htmdreds? 
113  X 3 6 X 134^  4 X 242  327  x 2 

3.  Write  the  whole  story  in  M,  and 

• • • • • D.  shown  in  this  dot  picture.^ 

^ ^ ^ ^ ^ 4.  Check  this  division  by  subtracting: 

— 18  ^ 6 = 3. 

/<P-6=/2;/2-6=<^j  (c-(o=0 

5.  Draw  12  circles.  Put  a dot  in  i of  them.f'^^^j^ 

6.  Write  an  example  in  which  you  divide  tens. 

; /2'/  -r  4^  r^3/ 

7.  From  the  box  at  the  right, 
copy  the  two  columns.  See  if 
you  know  what  these  measures 
mean.  On  your  paper  draw  lines 
between  things  that  are  equal. 

Write  on  your  paper  the  missing  words  and  nmnbers. 

8.  The  Roman  numeral  for  10  is  X-. 

9.  To  check  division,  yotT^^f^^e  quotient  and  the 
number  you  divide  by. 

10.  In  734,  the  7 IS  m ---  place. 

11.  Write  a division  fact  which  has  only  2 parts  in  its 
whole  story.  jucL  ad : 

12.  In  multiplying,  you  carry  hundreds  when  the 
product  mJmA  place  is  10  or  more. 


2 pints 

/I  pint 

2 cupsA 

^1  gallon 

4 quarts^ 

^1  quart 

Do  You  Make  Mistakes? 

Diagnostic  Test  8 

Copy  the  examples.  Work  and  check  if  you  can. 


a b c d 

^ 7 X 42y  4 X W 

Study 

Pages 

Practice 

Sets 

1. 

298,  304 

67,  69 

2. 

5 of  18  5 of  28  7 5 of  24  § 5 of  14  7 

309 

70 

3. 

3^$^  04  0^  005 

318,320- 

321 

71,72,73 

How  Well  Can  You  Figure? 


Copy  and 

work. 

Computation  Test  8 

1. 

$0.43 

2.  4 

3.  $9.23 

4.  900 

X8 

X219 

-7.48 

-760 

876> 

$/.  75 

/¥0 

5. 

4)$L24 

6.  $0.34 

7.  S)$IM 

8. 

X5 

fJ.lO 

9. 

$6.57 

10.  $5.72 

11.  706 

12.  $2.58 

-5.43 

+ 3.78 

-158 

X3 

$8.50 

S^S 

$7.7¥ 

13. 

SflM 

14.  7l$L47 

15.  $0.98 

16.  483 

X4 

$3.91 

+ 77 
S(>0 

17. 

6+8-t-9+7+8jy 

18.  135  + 473  + 99  7(?7 

19. 

47  + 7 + 8 -f  9 -F  6 77  20.  $5.00  -h  $0.73  + $3.49  ^ 
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★ Answers  Not  on  Reproduced  Page  326 TABLE  OF  PER  CENTS  FOR  CHAPTER  8 SCORES 


la.  36  - 4 = 9 9 X 4 = 36 

36-9=4  4X9=36 

lb.  27  - 9 = 3 3 X 9 = 27 

27 - 3 = 9 9X3  = 27 

lc.  16  - 8 = 2 2X  8 = 16 

16-2=8  8X2=16 

ld.  24-  3 = 8 8X  3 = 24 

24 - 8=  3 3X8  = 24 

3.  15  - 3 = 5 5X  3 = 15 
15-  5=3  3X  5=  15 


Score 

Per  Cents  for 
Problem 

Test 

Score 

Per  Cents  for 
Computation 
Test 

Score 

Per  Cents  for 
Computation 
Test 

1 

11 

1 

5 

11 

55 

2 

22 

2 

10 

12 

60 

3 

33 

3 

15 

13 

65 

4 

44 

4 

20 

14 

70 

5 

56 

5 

25 

15 

75 

6 

67 

6 

30 

16 

80 

7 

78 

7 

35 

17 

85 

8 

89 

8 

40 

18 

90 

9 

100 

9 

45 

19 

95 

10 

50 

20 

100 
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TERM  TEST 


An  optional  term  test  for  the  second  half  of  Grade  3 is  provided  on  Manual 
pages  328-330.  It  consists  of  three  parts  to  test  separately  learning  outcomes 
of  different  kinds:  information  and  meanings  taught  during  the  second  half  of 
the  year,  as  well  as  problem-solving  ability  and  computational  skills.  The  tests 
should  probably  be  mimeographed  so  that  each  child  may  have  his  own  set  of 
questions.  As  they  are  set  up,  the  three  parts  of  this  term  test  are  intended  to  be 
given  at  three  sittings. 
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It  is  easy  to  show  the  meaning  of  numbers  and 
to  develop  understandings  when  a good  supply 
of  arithmetic  materials  is  available. 


Part  IV  • SUPPLEMENTARY  HELPS  FOR  TEACHERS 
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Inventory  Tests 


Inventory  Test — Chapter  1 
I.  Individual  Testing 

Skills  Tested: 

1.  Enumerating  objects  to  25 

2.  Counting  to  100  by  I’s 

3.  Counting  to  100  by  5’s  and  lO’s 

4.  Counting  to  20,  30,  and  40  by  2’s,  3’s,  and  4’s, 
respectively 

Directions.  Since  the  individual  testing  is  to 
be  done  orally,  you  will  need  a record  form  similar 
to  the  one  suggested  under  the  heading  “Record” 
in  section  III  on  page  323.  The  extent  of  each 
pupil’s  ability  should  be  recorded  in  the  proper 


space  on  the  form  immediately  after  his  perform- 
ance on  each  of  the  activities. 

To  test  skill  1 display  or  depict  25  or  more  like- 
objects,  such  as  sticks,  buttons,  or  pasteboard 
coins.  Instruct  the  child  to  tell  how  many  there 
are.  Note  whether  he:  (a)  lays  a finger  on  each 
object  (or  otherwise  identifies  objects  one  by  one) ; 
(b)  moves  each  object  as  he  enumerates,  to  make  a 
steadily  increasing  group.  Procedure  (a)  is  not 
true  enumeration,  for  it  makes  the  number  words 
ordinals  rather  than  cardinals.  That  is,  “five”  in 
this  procedure  means  the  fifth  object,  not  the  total 
of  five.  Children  who  use  procedure  (a)  should  be 
taught  to  adopt  procedure  (b),  and  told  why. 

To  test  skill  2 have  the  child  count  to  100  by  I’s. 
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To  test  the  skills  in  3 have  the  child  count 
orally  to  100,  first  by  5’s,  then  by  lO’s. 

To  test  the  skills  in  4 have  the  child  count  20, 
30,  and  40  objects  by  2’s,  3’s,  and  4’s  respectively. 

Note.  It  is  unnecessary  for  you  to  test  each  child 
on  every  skill.  Instead,  as  soon  as  a child  has  demon- 
strated marked  proficiency  in  all  the  skills  in  the  indi- 
vidual tests,  use  him  as  a helper,  having  him  report  to 
you  on  the  children  he  tests. 

II.  Group  Testing 

Skills  and  Concepts  Tested; 

1.  Understanding  of  terms  used  in  crude  quan- 
titative comparisons 

2.  Ability  to  identify  the  numbers  of  objects  in 
small  groups,  and  to  write  the  numbers 

3.  Understanding  and  use  of  ordinals 

4.  Ability  to  read  and  to  write  numbers  to  100 

5.  Understanding  of  simple  technical  terms  used 
in  arithmetic  in  addition  and  subtraction 

6.  Ability  to  solve  simple  word  problems  pre- 
sented orally 

7.  Ability  to  read  and  supply  answers  for  the 
simplest  addition  and  subtraction  combinations, 
both  in  horizontal  and  in  vertical  form 

Directions.  Mimeograph  the  test  in  the  next 
column  and  at  the  top  of  page  323,  and  administer 
it  with  these  directions: 


K.  Cross  out  the  number  for  twenty-four. 

Draw  a box  around  the  number  for  sixty-eight. 
Draw  a ring  around  the  number  for  fifty. 

L.  Cross  out  the  number  for  sixteen. 

Draw  a box  around  the  number  for  ninety-three. 
Draw  a ring  around  the  number  for  fifty-five. 

M.  Write  the  number  for  twenty-seven;  for  sixty-one; 

for  eighty;  for  one  hundred;  for  thirty-seven. 

N.  To  avoid  difficulties  in  reading  which  are  ir- 

relevant to  the  testing,  you  yourself  read 
Ex.  a-d,  one  at  a time,  pausing  after  each 
problem  for  the  children  to  write  the  answer. 

O.  Read  the  problems  below  for  the  children, 

pausing  after  each  to  allow  the  children  to 
write  the  answer  if  they  can. 

a.  Jane  has  2 boy  dolls  and  3 girl  dolls.  How  many 

dolls  has  Jane  altogether? 

b.  There  were  4 eggs  in  a bowl.  One  egg  got  bro- 

ken. How  many  good  eggs  were  there  then? 

c.  Tim  lost  2 of  his  6 pennies.  How  many  pennies 

did  he  have  then? 

d.  May  counted  3 brown  cows  and  2 black  cows  in 

the  field.  How  many  cows  of  both  kinds  did 
she  count? 

P.  Have  the  children  write  the  answers  for  Ex.  a-q. 

The  Test 

Name 

School Date 


A.  Put  a cross  (X)  on  the  tallest  tree. 

Draw  a ring  around  the  shortest  tree. 

B.  Put  a cross  on  the  biggest  ball. 

Draw  a ring  around  the  smallest  ball. 

C.  Put  a cross  on  the  oldest  face. 

Draw  a ring  around  the  youngest  face. 

D.  Put  a cross  on  the  group  that  has  more  dots. 

E.  Put  crosses  on  the  two  groups  with  the  same  num- 

ber of  dots. 

F.  Draw  as  many  candles  on  the  second  cake  as  are 

on  the  first  cake. 

G.  Write  a number  to  tell  how  many  dots  are  in  the 
first  box  in  D;  in  the  second  box  in  D. 

H.  Write  a number  to  tell  how  many  dots  are  in  the 
first  box  in  E;  in  the  second  box;  the  third  box; 
the  fourth  box. 

I.  Write  the  number  to  tell  how  many  candles  are  now 

on  the  two  cakes  together. 

J.  Make  12  X’s  on  the  line. 

Draw  a ring  around  the  eighth  X. 

Draw  a box  around  the  eleventh  X. 

Draw  a line  just  above  the  sixth  X. 
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G.  H.  _6 8 4 ^ I.  10 

j.  X X X X xxxCxDx  xEx 

K.  42  37  1^  ^ 0 L.0  39  47  E3 

M.  27  61  80  100  37 

N.  a.  1 book  and  2 books  make  how  many  books?  3 

b.  4 books  take  away  2 books  leave  how  many 

books?  2 

c.  4 jacks  and  1 jack  make  how  many  jacks  in  all? 

5 

d.  5 jacks  take  away  2 jacks  leave  how  many  jacks? 

3 

O.  a.  5 b.  3 c.  4 d.  5 


III.  Record 

This  sample  record  form  will  allow  you  to  summarize  the  successes  and 
failures  of  your  pupils.  The  data  in  each  row  reveal  the  deficiencies  (or  the 
proficiencies)  of  each  child.  Totals  of  columns  (where  totals  can  be  found) 
will  reveal  the  status  of  the  group  as  a whole. 

In  the  sample  cases,  Joe  Beck  is  weak  in  counting  by  3’s  and  4’s;  made 
an  error  in  matching  6’s  in  E (probably  should  be  given  another  chance  with 
a similar  exercise) ; identified  and  wrote  the  correct  numbers  of  all  groups  in 
Ex.  G-I;  made  an  error  in' locating  the  1 1th  cross  in  J ; erred  in  identifying 
68  and  in  writing  37  and  IQO  in  K-M;  made  two  errors  in  word  problems 
read  to  him;  handled  the  abstract  combinations  with  some  difficulty.  Don 
Cram  is  ready  for  anything  he  will  have  to  learn  in  Chapter  1.  Ida  Deck,  by 
contrast,  is  rather  generally  weak,  as  is  May  Conn,  although  seemingly  to  a 
lesser  extent. 


P.  a.  2 + 1 

b.  4 - 3 


f.  6 

- 3 

3 

g.  4 
+ 2 

6 

h.  1 

+ 3 

4 


k.  5 

- 3 

2 


c.  2 + 3 = 5 

d.  1 + 4 = 5 


e.  5 - 1 


i.  3 

- 2 

1 

h 4 

- 2 

2 


1.  2 

+ 1 

3 

m.  2 
+ 2 

4 

n.  4 
+ 1 


o.  1 
+ 1 

2 

p.  2 
- 1 

1 

q.  4 

- 3 

1 


PUPIL  RECORD  FOR  INVENTORY  TEST— CHAPTER  1 


Pupils’  Names 

INDIVIDUAL  TEST 

GROUP  TEST 

Enumeration  to  | 

Counting,  I’s  to 

Counting,  lO’s  to  | 

Counting,  5’s  to 

Counting,  2’s  to 

Counting,  3's  to 

1 Counting,  4’s  to  | 

Crude  Quantitative  Terms, 
Errors  on 

Identifying  Groups,  Errors  on 

Ordinals, 
Errors  on 

Cardinals, 
Errors  on 

Problems, 
Errors  on 

Facts,  Errors  on 

A 

B 

C 

D 

E 

F 

G 

H 

1 

J 

K-L 

M 

N 

0 

P 

10 

7 

6 

8 

4 

fi 

10 

8th 

11th 

6th 

Horizontal 

Vertical 

25 

100 

lOO 

/oo 

30 

3 

I(d 

// 

X 

1/ 

IX 

iX 

X 

X 

X 

X 

G8 

'If 

X 

kd 

2+3 

6-3, 

7)%i/^G7nn/ 

25 

too 

too 

too 

9 

8 

1/ 

1/ 

X 

1/ 

X 

X 

X 

X 

X 

X 

X 

M 

cdO 

r-f 

(o~3  ^ 

ad^orv  Cta/rru 

25 

fOO 

too 

too 

30 

30 

90 

1/ 

K 

1/ 

jy' 

I/"" 

L/ 

1/ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

100 

100 

50 

n 

9 

a 

1/ 

1/ 

1/ 

X 

1/ 

X 

// 

1/ 

1/ 

X 

X 

X 

X 

X 

(ol,20 

too 

ki 

¥-3. 

<0-3, ¥-2. 

3-2,53 
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Inventory  Test — Chapter  2 

I.  Group  Testing 

Skills  and  Concepts  Tested: 

1.  Understanding  of  2-place  numbers,  together 
with  the  concept  of  place  value 

2.  Knowledge  of  A.  and  S.  facts  for  11  and  12 

3.  Skill  in  higher-decade  addition  (no  bridging) 

4.  Skill  in  higher-decade  subtraction  (no  bor- 
rowing) 

5.  Skill  in  adding,  vertically  and  horizontally, 
three  addends,  in  examples  like  3 1 H-  2 -t-  3 

Directions.  Do  not  hesitate  to  modify  the  in- 
ventory test  below  in  the  light  of  your  judgment 
and  your  experience  with  your  pupils.  For  exam- 
ple, if  you  know  the  skills  tested  in  row  T to  be 
far  beyond  your  pupils’  ability,  omit  this  section. 
On  the  other  hand,  feel  equally  free  to  add  to  the 
test  as  you  see  fit.  After  all,  there  are  no  “norms” 
or  “standards”  for  the  test.  Its  sole  purpose  is  to 
assist  you  in  getting  information  to  help  you  in 
teaching. 

A-F.  Read  with  your  pupils  the  first  line  of 
the  test.  Make  sure  that  they  understand  the 
symbols  / and  0 . Help  them  write  the  correct 
response  for  Ex.  A,  and  then  have  them  continue 
through  Ex.  B-F  in  the  same  way. 

G and  H.  Ask  your  pupils  to  draw  pictures  of 
the  two  numbers  given  (15  and  24),  like  the  pic- 
tures in  A-F. 

I-N.  Explain  the  analyses  of  13  and  27  (un- 
numbered exercise),  in  terms  of  tens  and  ones. 
Help  the  children  with  I,  and  then  have  them 
complete  J-N. 

O and  P.  Ask  your  pupils  to  write  numbers  for 
the  two  items. 

Q.  Direct  your  pupils  to  write  just  the  answers 
for  this  row  of  mixed  facts. 

R-T.  Do  the  same  for  these  rows  of  addition 
and  subtraction  examples. 


The  Test 

Name  


School  Date 


0 means  10; 

/ means  1;  so, 

, (hlJI  means  13. 

A.  0///// 

15 

D.  (J)0 

20 

B.  (pH 

12 

E.  0(^00/ 

41 

c.  (?/////•// 

17 

F.  000111 

33 

G.  15  (j)lllll 

H.  24  001111 

13  = 1 ten  and  3 ones 

27  = 2 tens  and  7 

ones 

I.  17 

= 1 

ten  and  7 ones 

J.  14 

= 1 ten  and 

4 ones 

K.  18 

= 1 

ten  and  8 ones 

L.  20 

= 2 

tens 

M.  53 

= 5 

tens  and  3 ones 

N.  68 

= 6 tens  and  8 ones 

O.  4 tens  and  5 ones  = 

= 45 

P.  7 tens  and  1 

one  = 

: 71 

Q.  9 

5 

12 

11 

7 12 

11 

+ 3 

+ 6 

- 4 

- 8 

-t-  4 - 6 

- 2 

12 

11 

8 

3 

11  6 

9 

R.  10 

7 

71 

14 

3 54 

33 

+ 8 

+ 10 

+ 8 

+ 5 

+ 84  +2 

+ 6 

18 

17 

79 

19 

87  56 

39 

S.  15 

18 

64 

77 

94  26 

49 

- 5 

- 8 

- 4 

- 2 

- 3 - 4 

- 7 

10 

10 

60 

75 

91  22 

42 

T.  10 

30 

41 

10  + 4 + 3 = 

17 

2 

1 

3 

+ 5 

+ 5 

+ 4 

52  + 3 + 3 = 

58 

17  36  48 


H.  Record  Form 

JThe  sample  form  for  recording  the  results  on 
the  first  inventory  test  (page  323)  will  be  useful  in 
planning  a similar  sheet  for  the  second  inventory 
test  (or  for  such  part  of  it  as  you  administer). 
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Alternate  Chapter  Computation  Tests 

Each  of  the  eight  alternate  computation  tests  which  follow  is  roughly 
equivalent  to  its  corresponding  computation  test  in  the  pupil’s  book.  You 
may,  therefore,  substitute  these  tests  for  those  in  the  pupil’s  book  if  you 
want  to  use  the  latter  for  pre-test  practice.  Since  each  alternate  test  has  the 
same  number  of  items  as  the  computation  test  for  which  it  may  be  sub- 
stituted, the  tables  given  at  the  end  of  each  teaching  chapter  in  the  Manual 
may  be  used  for  deriving  per  cent  scores  for  individual  record  cards. 


Alternate  Computation  Test^  Chapter  1 


a 

b 

c 

d 

e 

f 

1.  10 

7 

4 

- 8 

10^ 

60 

- 1 

- 3 

-1-5 

- 5 

+ 30 

9 

4 

9 

3 

40 

90 

2.  9 

10 

7 

9 

80 

50 

- 2 

- 7 

-f  2 

- 5 

- 30 

+ 40 

7 

3 

9 

4 

50 

90 

3.  8 

6 

10 

7 

30 

90 

- 7 

+ 2 

- 5 

- 4 

-f  70 

- 70 

1 

8 

5 

* 3 

100 

20 

4.  9 

2 

10 

3 

20 

60 

- 6 

-1-8 

- 2 

-1-4 

+ 60 

— 40 

3 

10 

8 

7 

8^ 

20 

5.  7 

10 

4 

9 

100 

30 

- 6 

- 3 

-f  6 

- 8 

- 80 

+ 60 

1 

7 

10 

1 

20 

90 

6.  2 

4 

2 

1 

30 

20 

2 

1 

4 

4 

20 

30 

+ 4 

-f  3 

-f  3 

-1-5 

-f  20 

+ 30 

8 

8 

9 

10 

70 

80 

Alternate  Computation  Test,  Chapter  2 

1.  24 

2.  11 

3. 

69  4. 

120 

5.  430 

-+  5 

- 8 

- 5 

- 70 

+ 60 

29 

3 

64 

50 

490 

6.  6 

7.  58 

8. 

12  9. 

110 

10.  770 

+ 5 

- 7 

- 3 

- 60 

- 50 

11 

51 

9 

50 

720 

11.  2 

12.  2 

13. 

5 14. 

320 

15.  210 

1 

6 

4 

40 

30 

-f  9 

-f  3 

-f  3 

+ 30 

+ 50 

12 

11 

12 

390 

290 

16. 

8 

17.  4 

18. 

3 

19. 

320 

20.  530 

2 

1 

4 

20 

10 

+ 1 

+ 5 

+ 3 

+ 30 

+ 50 

11 

10 

10 

370 

590 

21. 

23  + 

4 = ? 27 

22. 

43  ■ 

+ 2 + 

4 = ? 49 

23. 

4 + 2 

t + 4 = ? 

10 

24. 

69 

- 7 = 

? 62 

25. 

23  + 

1 +4  = ? 

28 

26. 

3 -i 

- 3 + 6 = ? 12 

Alternate  Computation  Test 

, Chapter  3 

1. 

, 30 

2.  59 

3. 

80 

4. 

170 

5.  740 

+ 42 

- 36 

- 30 

-70 

- 340 

72 

23 

50 

100 

400 

6. 

6 

7.  33 

8. 

68 

9. 

740 

10.  820 

+ 9 

+ 46 

- 5 

- 500 

+ 50 

15 

79 

63 

24^ 

870 

11. 

96 

12.  20 

13. 

57 

14. 

50 

15.  190 

- 24 

+ 70 

- 46 

+ 80 

- 80 

72 

90 

11 

130 

110 

16. 

5 + ^ 

1+1+9 

19 

18 

. 2 - 

+-  4 + 

2 + 9 17 

17. 

7 + C 

) + 9 + 1 

17 

19 

.8  + 3 + 

6 + 0 17 

20.  400  + 20 

+ 40  -f 

-20 

480 

21.  760  + 10 

+ 00  + 20 

790 

Alternate  Computation  Test 

, Chapter  4 

1. 

71 

2.  52 

3. 

58 

4. 

63 

5.  $0.51 

- 8 

+ 9 

- 42 

+ 25 

- 0.37 

63 

61 

16 

88 

$0.14 

6. 

20 

7.  50 

8. 

45 

9. 

73 

10.  $0.68 

+ 50 

- 28 

+ 38 

- 27 

+ 0.29 

70 

22 

83 

46 

$0.97 

11. 

31 

12.  84 

13. 

16 

14. 

80 

15.  $0.97 

+ 29 

- 28 

+ 57 

- 30 

- 0.64 

60 

56 

73 

50 

$0.33 

325 


16.  6 + 5 + 7 + 9 

27 

22.  74 

- 8 

66 

17.  0 4-  9 - 

f 5 + 7 

21 

23.  91 

- 9 

82 

18.  + H + H + 

6jzf 

25^ 

24.  67 

+ 4 

71 

19.  16  + 3 

+ 8 + 4 

31 

25.  46 

- 7 

39 

20.  33  -5 

28 

26.  58 

+ 3 

61 

21.  65  + 7 

72 

27.  89 

+ 2 

91 

Alternate  Computation 

Test,  Chapter 

5 

1.  147 

2.  345 

3. 

871 

4.  256 

5. 

$4.10 

+ 90 

- 195 

— 

368 

+ 345 

- 2.37 

237 

150 

503 

601 

$1.73 

6.  300 

7.  430 

8. 

750 

9.  635 

10. 

$3.27 

- 76 

+ 259 

— 

340 

- 86 

4 

- 4.88 

224 

689 

410 

549 

$8.15 

11.  526 

12.  678 

13. 

89 

14.  910 

15. 

$7.53 

- 117 

- 615 

+ 

287 

- 670 

- 2.99 

409 

63 

376 

240 

$4.54 

Copy  in  columns 

and 

add. 

16.  5,  8,  21 

,9  43 

20. 

9i, 

25i 

17.  29,  6,  27,  7 69 

21. 

48 5^,  7^,  9^, 

18.  13,  30, 

12,42  97 

22. 

27,  4,  3,  55 

89 

19.  15,  16, 

8,  56  95 

23. 

18,  7,  45,  2 

72 

24.  $0.34, 

$0.06,  $0. 

09  $0.49 

25.  $0.26, 

$0.03,  $0. 

37  $0.66 

Alternate  Computation  Test,  Chapter  6 


1.  94 

2.  586 

3.  92i 

4.  $8.00 

5.  $9.88 

X 2 

+ 235 

X 3 

- 0.79 

- 2.87 

188 

821 

276^ 

$7.21 

$7.01 

6.  32 

7.  73 

8.  410 

9.  $4.07 

10.  $7.42 

X 4 

X 3 

- 362 

+ 5.80 

- 2.84 

128  219  48  $9.87  $4.58 


11.  586 

12.  286 

00 

14.  $6.70 

15.  $0.89 

- 279 

+ 433 

X 3 

- 5.67 

+ 4.35 

307 

719 

243jzi 

$1.03 

$5.24 

16.  5 + 47  + 8 + 6 + 3 69 

17.  37  + 29  + 358  + 60  484 

18.  li  + ^ + H + li  35}!f 

19.  $3.09  + $0.89  + $2.65  $6.63 


Alternate  Computation  Test,  Chapter  7 


9 

1. 

2.  738  - 259  479 

3.  8 X 102  816 

4.  554  - 304  250 

5.  800  - 271  529 

6.  2 X 79  158 


7.  467  - 88  379 

8.  5 X 103  515 

9.  743  - 294  449 

10.  18  ^ 2 9 

11.  3 X 56  168 

12.  $6.10  - $2.74  $3.36 


13.  79  + 247  + 324  650 

14.  $2.95  + $5.66  $8.61 

15.  + H + H + h 

16.  46  + 8 4-  5 + 7 + 3 69 


Alternate  Computation  Test,  Chapter  8 


1.  7 

X 124 

868 

2.  $8.00 
- 0.83 

$7.17 

3.  $3.78 
+ 5.72 

$9.50 

4.  $0.94 

X 4 

$3.76 

$0.43 

$0.41 

5.  $4.28 
- 0.53 
$3.75 

6.  3)  $1.29 

7.  $0.43 

X 5 

$2.15 

8.  6)  $2.46 

9.  $5.00 
- 4.47 
$0.53 

10.  $2.89 

X 3 

$8.67 

93 

11.  271^ 

12.  $2.64 
+ 6.07 

$8.71 

31 

$0.41 

$0.41 

13.  1)2Y7 

14.  $1.42 

X 6 
$8.52 

15..9)$3.69 

16.  5)$2.05 

17.  5 + 7 + 8 + 9 + 9 38 

18.  38  + 6 + 4 + 8 + 7 63 

19.  251  + 358  + 209  818 

20.  $5.00  + $0.88  + $3.55  $9.43 
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Term  Tests 


Each  of  these  tests  consists  of  three  parts,  each  part  designed  to  test 
learning  outcomes  of  a different  kind.  Part  I evaluates  understanding  of  im- 
portant terms,  concepts,  and  relationships;  Part  II,  problem-solving  ability, 
and  Part  III,  computational  skill.  As  they  are  set  up,  the  three  parts  are 
intended  to  be  given  at  three  sittings,  but  the  tests  can  be  shortened,  par- 
ticularly Parts  I and  II,  so  the  entire  term  test  may  be  given  at  two  sittings 
instead.  In  any  case,  the  tests  should  probably  be  mimeographed,  so  that 
each  child  may  have  his  own  set  of  questions. 

In  giving  directions,  stress  the  importance  of  accuracy,  and  allow  enough 
time  for  all  but  the  slowest  15  to  20  per  cent  of  your  pupils  to  finish.  If 
you  wish  measures  of  rate  of  work,  you  can  easily  procure  them  by  entering 
on  each  pupil’s  paper,  as  he  hands  it  to  you,  the  time  taken  for  the  test.  Or, 
you  may  be  satisfied  merely  to  know  the  rank  of  each  child.  If  so,  you  need 
only  write  consecutive  numbers  on  the  answer  or  work  sheets,  to  record  the 
order  in  which  the  papers  are  turned  in. 

Note:  If  your  class  is  not  up  to  standard  in  reading  ability,  do  not  hesitate  to 
read  to  the  children  the  items  in  Parts  I and  II,  pausing  after  each  item  to  allow 
time  for  work.  Be  careful  that,  by  inflection  or  stressing  words  here  and  there,  you 
do  not  give  pupils  clues  to  correct  answers  (Part  I)  or  correct  procedure  (Part  II). 


Term  Test  for  the  First  Half  of  Grade  3 

{Chapters  1-4  in  the  pupil's  book) 

Part  I 

Draw  a circle  around  Y (for  “yes”)  or  N (for 
“no”)  to  show  your  answer,  as  has  been  done  for 
you  in  the  sample. 


Sample.  Is  59  more  than  96?  Y 

1.  To  compare  numbers,  do  you  add  them?  Y ^ 

2.  Does  5 mean  the  same  as  4?  Y ^ 

3.  Do  you  get  a smaller  number  by  subtract- 
ing? ^ N 

4.  Is  6 the  difference  between  9 and  15?  N 

5.  Are  there  three  half  inches  in  1 inch?  Y (N) 

6.  Is  the  sum  the  same  in  these  two  examples: 

(a)  3 -h  5 -b  6;  (b)  6 + 5 + 3?  ® N 

7.  Does  every  teen  number  have  a ten?  N 

8.  If  you  know  the  sum  of  two  numbers  and 
one  of  the  two  numbers,  can  you  And  the 

other  number  by  adding?  Y ^ 

9.  Is  the  number  3 a fraction?  Y ^ 

10.  Is  a nickel  a coin?  N 

11.  Does  the  whole  story  about  3,  6,  and  9 have 

four  parts?  N 

12.  Will  0 be  left  when  you  subtract  a number 

from  an  equal  number?  ® N 

13.  Does  $0.03  mean  “three  cents”?  ^ N 


14.  Is  the  answer  in  addition  called  a re- 

mainder?  Y 

15.  If  3 boys  each  have  ^ of  a pie,  are  the  parts 

equal  in  size?  N 

16.  Do  you  subtract  in  order  to  put  numbers 

together?  Y 

17.  If  8 is  one  part  of  17,  is  9 the  other  part?  ® N 

18.  Do  you  add  to  And  how  many  in  all?  ^ N 

19.  To  be  added,  must  the  numbers  stand  for 

hke-things?  ® N 

20.  Are  there  7 days  in  every  week?  ® N 

21.  Do  you  subtract  to  And  how  many  left?  N 

22.  Is  a number  increased  if  you  add  0 to  it?  Y 


Study  the  drawings  below.  Then  answer  ques- 
tions 23  to  25. 


23.  Which  drawing  shows  thirds?  A 

24.  Which  shows  halves?  B 

25.  Which  shows  fourths?  £ 


A.  B.  C.  D. 


E. 


A 0 ^ A O 


Write  the  following  numbers  with  figures: 

26.  The  one’s  figure  is  9;  the  ten’s  figure  is  7.  jg. 

27.  The  ten’s  figure  is  5,  the  one’s  figure  is  2.  52 
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28.  The  one’s  figure  is  0^  the  ten’s  figure  is  4.  ^ 

29.  One  hundred  nineteen.  119 

30.  Six  hundred  seven.  607 

31.  Nine  hundred  fifty-seven.  957 

32.  Write  two  subtraction  examples  in  which  you  must 
borrow.  Such  as;  73  — 27;  $0.52  — $0.37 

33.  Write  an  addition  example  with  2-place  numbers, 
in  which  you  do  not  carry.  Such  ast  16  + 53 

34.  Write  an  example  in  which  you  find  a difference. 
Such  as;  50  — 28 

35.  Write  an  example  in  which  you  find  a total.  Such 
as;  31  + 29 

Write  the  five  numbers  which  come  right  after 

36.  673:  67^  675  676  677  678 

37.  798:  7^  ^ 801  802  803 

Write  two  more  examples  in  the  family  for 

38.  43  + 5.  Such  as;  53  + 5,  3 + 25 

39.  31  - 8.  Such  as;  71  - 8,  21  - 8 

Study  Ex.  A to  E and  then  write  answers  for 


questions  40  to  44. 

A.  Ill  B.  36 

C.  28 

D.  n 

E.  5 

22  -|-  n 

— n 

- 12 

- 2 

+ 3 

19 

52 

3 

40.  In  Ex.  A,  how  many  figures  are  in  the  ten’s 

column?  2 

41.  In  Ex.  B,  if  you  put  6 where  you  see  w,  how 

many  tens  will  there  be  in  the  answer?  4 

42.  In  Ex.  C,  what  number  does  n stand  for?  9 

43.  In  Ex.  D,  can  n stand  for  a number  smaller 

than  52?  No 

44.  In  Ex.  E,  are  2 tens  being  subtracted  from 

5 tens?  No 

Part  II 

Write  just  the  answers  for  problems  1 to  10.  Be 
careful  to  make  no  mistakes! 

1.  Tickets  to  the  skating  rink  cost  50^  for  grown- 
ups and  25<fi  for  children.  How  much  did  Mrs.  Allen 
pay  for  tickets  for  herself  and  her  daughter,  Joy?  75^ 

2.  Joy  counted  22  of  her  friends  at  the  rink.  If 
7 of  them  were  girls,  how  many  must  have  been  boys? 

3.  Joy  skated  around  the  floor  8 times,  then  7 times, 
then  9 times  more.  How  many  times  was  that  alto- 
gether? ^ 

4.  The  popcorn  man  had  25  bags  of  popcorn. 
After  a time  there  were  only  6 bags  left.  How  many 
bags  of  popcorn  must  he  have  sold?  1^ 


5.  In  the  pop  cooler  Joy  counted  9 bottles  of  a 
brown  drink,  8 bottles  of  an  orange  drink,  and  8 bot- 
tles of  a pink  drink.  How  many  bottles  in  all  was  that? 
2^ 

6.  Joy  and  her  friends  bought  8 of  the  28  candied 
apples  on  a tray.  How  many  candied  apples  did  that 
leave?  ^ 

7.  Joy  spent  35^  at  the  rink.  Her  friend,  Julia, 
spent  15^  more  than  that.  How  much  money  did 
Juha  spend?  50^ 

8.  Joy  spent  35f!,  and  her  friend,  Anne,  spent  28j^. 
How  much  more  did  Joy  spend  than  Anne?  7^ 

9.  Joy  skated  45  minutes  at  the  rink  and  rode 
45  minutes  on  the  bus  from  and  back  to  her  house.  How 
many  minutes  was  she  gone  from  home?  ^ 

10.  If  Joy  spent  45  minutes  on  the  bus,  that  was  how 
many  fewer  minutes  than  an  hour  (60  minutes)? 

15 

Part  III 


Find  and  check  all  answers. 


1. 

61 

2.  83 

3. 

8 

4. 

48 

5. 

$0.93 

- 42 

- 8 

+ 39 

- 35 

- 0.87 

19 

75 

47 

13 

$0.06 

6. 

75 

7.  51 

8. 

47 

9. 

39 

10. 

- 65 

- 8 

+ 26 

- 37 

+ 

10 

43 

73 

2 

iH 

11. 

73 

12.  28 

13. 

83 

14. 

74 

15. 

+ 18 

+ 50 

- 56 

- 19 

- H 

91 

78 

27 

55 

16. 

30 

17.  37 

18. 

63 

19. 

56 

20. 

$0.46 

- 17 

+ 48 

- 25 

+ 19 

- 0.09 

13 

85 

38 

75 

$0.37 

21. 

8 + 6 

+ 5 + 7 

25. 

40f!f 

+ 57f^ 

22. 

6 + 3 

+ 6 + 7 

26. 

$0.60  - $0 

.33 

$0.27 

23. 

32  + 

7 + 8 + 3 

50 

27. 

87^ 

- 64^ 

23^ 

24. 

66  + 

5 + 7 + 7 

28. 

$0.08  + $0 

.73 

$0.81 

Term  Test  for  the  Second  Half  of  Grade  3 

{Chapters  5-8  in  the  pupiVs  book) 

[See  Manual,  page  327,  for  directions.] 

Part  I 

Draw  a circle  around  Y (for  “yes”)  or  N (for 
“no”)  to  show  your  answer,  as  has  been  done  for 
you  in  the  sample. 
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Sample.  Is  597  more  than  965? 

1.  Is  IX  the  Roman  numeral  for  4? 

2.  Can  you  find  the  total  of  3 + 2 + 8 by 
multiplying? 

3.  In  a S.  example,  if  you  cannot  subtract  the 
ones,  must  you  borrow  a hundred? 

4.  Does  the  product  in  an  example  stand  for 
the  same  Idnd  of  things  as  the  number  you 
multiply? 

5.  Do  you  ever  carry  hundreds  in  addition? 

6.  In  I of  8 apples  are  there  2 apples? 

7.  In  a fraction,  does  the  number  under  the 
line  tell  how  many  equal  parts  in  the  whole? 

8.  Is  2 gal.  less  than  6 qt.? 

9.  Does  July  come  after  September? 

10.  Do  you  subtract  hundreds  like  ones? 

11.  To  get  f of  something,  do  you  divide  the 
thing  into  3 equal  parts? 

12.  Can  you  find  the  answer  for  3 X 5 by  add- 
ing instead  of  by  multiplying? 

13.  Is  VI  the  Roman  numeral  for  6? 

14.  In  the  number  345,  are  there  34  tens  in  all? 

15.  If  6 X 8 = 48,  must  8 X 6 = 48? 

16.  Has  any  month  more  than  31  days? 

17.  Do  you  multiply  hundreds  hke  ones? 

18.  Do  multiplication  facts  usually  go  in  pairs? 

19.  Does  9 3 = 3 have  another  D.  fact  to 

go  with  it? 

20.  Must  every  3-place  number  have  a figure 
in  hundred’s  place? 

21.  Must  you  carry  a ten  in  the  example, 
3 X 32  = ? 

22.  Can  you  find  the  answer  for  16  4 = ? 

by  subtracting? 

23.  If  you  divide  a number  by  an  equal  num- 
ber, is  the  answer  ever  more  than  1? 

24.  Does  y mean  seven  fourths? 


y(n) 

Y 0 

Y ® 

Y ® 


Write  the  following  numbers  with  figures: 

25.  8 is  in  himdred’s  place,  0 is  in  one’s  place,  and  6 
is  in  ten’s  place.  860 

26.  6 is  in  one’s  place,  1 is  in  ten’s  place,  and  5 is  in 
himdred’s  place.  516 

27.  Two  dollars  and  six  cents.  $2.06 

28.  Six  dollars  and  fifty-nine  cents.  $6.59 


Study  the  drawings  below  and  then  answer  ques- 
tions 29  to  31. 


A.  B,  C.  D. 


E.  F.  G. 


29.  Which  drawing  shows  sevenths?  D 

30.  Which  drawing  shows  ninths?  JB 

31.  Which  drawing  shows  fifths?  ^ 

Write  the  fraction  for  the  red  part  shown  in  draw- 
ings H to  K. 

32.  H_|_  34.  J f 

33.  I _ 35.  K 

H.  I.  J.  K. 

36.  Draw  a ring  around  ^ of  the  dots  in  the  box. 


Copy  these  facts  and  finish  their  whole  stories: 


37.  3 X 7 = 21 

7 X 3 = 21 
21  ^ 7 = 3 
21  4-  3 = 7 


38.  16  ^ 4 = 4 

4 X 4 = 16 


39.  5 X 6 = 30. 

6 X 5 = 30 
30  ^ 6 = 5 
30  5 = 6 


Study  the  examples  in  box  A. 


A-  7 6 

13 

12 

2J12  3)12  +5  X 2 

- 5 

- 6 

40.  Copy  an  example  that  will  have  a quotient. 

6 4 

2H2  or  3TI2 

41.  Copy  an  example  that  will  have  a remainder. 

13-5  or  12-6 

42.  Copy  an  example  that  will  have  a product. 

2X6 


329 


43.  Copy  two  examples  that  will  have  the  same  answer. 

7 + 5;  2 X 6 or  2Tl2;  12-6 

Copy  from  box  B an  example  in  which 

44.  You  borrow  both  a ten  and  a hundred. 

935  - 138 


45.  You  borrow  a hvmdred  only. 

726  - 86 


B. 

726 

471 

935 

- 86 

- 259 

- 138 

Part  II 

Write  just  the  answers  for  problems  1 to  12.  Be 
careful  to  make  no  mistakes! 

1.  Edith  types  about  24  words  a minute.  So  how 
many  words  can  she  type  in  3 minutes?  12_ 

2.  Jean  typed  124  words  in  4 minutes.  She  typed 
about  how  many  words  a minute? 

3.  After  typing  78  of  the  124  words,  Jean  still  had 
how  many  words  to  type?  4fi_ 

4.  Jean  made  mistakes  in  19  of  her  124  words. 
On  how  many  words  did  she  make  no  mistakes? 
105 

5.  Tom  typed  letters  of  45  words,  168  words,  and 
107  words.  Altogether  he  typed  how  many  words? 

320 

6.  Tom’s  longest  letter  of  168  words  had  how 
many  more  words  than  his  shortest  letter  of  45  words? 

123 

7.  Tom  types  about  8 words  to  a Hne.  So,  the  let- 
ter of  168  words  probably  had  about  how  many  Unes 
of  that  length?  21^ 

8.  To  make  21  copies  of  an  8-page  story,  how  many 
sheets  of  paper  would  be  needed?  168 

9.  Last  week  Dora  typed  23  practice  lessons,  8 no- 
tices for  the  bulletin  board,  3 records  for  her  teacher, 
and  6 of  her  own  letters.  In  all,  how  many  things  did 
she  type?  40 


10.  On  February  1,  Dora  could  type  only  12  words 

a minute.  On  May  1 she  could  type  30  words  a min- 
ute. On  May  1 she  could  type  how  many  more  words 
a minute  than  on  February  1?  18 

11.  Mary  Lou  earned  8!zf  for  each  club  program  she 
typed  for  her  mother.  She  typed  24  programs.  How 
much  did  she  earn?  $1.92 

12.  A total  of  126  children  in  the  Hill  School  take 
typing  lessons.  These  126  children  would  make  6 equal 
classes  of  how  many  children  each?  21 

Part  III 

Check  all  answers. 


$0.93 


, 900 

- 875 

25 

2.  2)  $1.86 

3.  $8.15 
- 3.08 

$5.07 

4.  8 

X 104 
832 

41 

7)2^ 

6.  709 

- 696 

13 

7.  $7.10 
- 0.26 

$6.84 

8.  $3.19 
X 3 

$9.57 

83 

3)^ 

10.  $8.00 
- 6.76 

$1.24 

$0.72 

11.  4)$2.88 

12.  713 

- 497 

216 

$4.79 

X 2 

$9.58 

14.  900 

- 67 

833 

15.  337 

+ 575 

912 

16.  $9.71 
- 6.78 

$2.93 

4 

X 205 

820 

92 

18. 

19.  805 

- 67 

738 

20.  $0.34 
X 5 

$1.70 

21.  34  + 8 + 9 + 6 + 3 ^ 

22.  41  + 363  -f  276  ^ 

23.  486  + 197  + 268  ^ 

24.  $0.75  + $0.77  + $1.97  $3.49 

25.  Four  times  one  dollar  and  ninety-eight  cents.  $7,92 

26.  Eight  dollars  minus  ninety-seven  cents.  $7.03 
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Instructional  Aids 


Easily  Produced  Teaching  Aids 


Modern  teaching  techniques  call  for  many  learning  aids.  Invaluable  are 
devices  which  clarify  meanings  and  at  the  same  time  permit  pupil  participa- 
tion and  discovery.  Games,  too,  if  properly  used,  can  offer  real  assistance 
by  providing  excellent  motivation  and  practice. 

This  section  comes  in  three  parts  and  is  designed  to  help  the  teacher  by 
(a)  describing  how  certain  devices  may  be  simply  and  inexpensively  con- 
structed; (b)  giving  the  basic  ideas  and  procedures  for  several  games  that 
may  be  used  for  practice  after  meanings  have  been  firmly  established ; (c)  sug- 
gesting equipment  that  may  be  useful  in  teaching  and  enriching  arithmetic. 

On  the  pages  which  follow  you  will  find  many  suggestions  intended  to 
help  you  develop  and  use  such  learning  aids.  While  you  will  very  likely 
find  these  pages  full  of  useful  ideas,  remember  that  the  learning  aids  that 
arise  in  the  every-day  experiences  of  your  pupils  are  just  as  useful  and 
should  not  be  overlooked. 


Devices 

Throughout  the  Manual  mention  has  been 
made  of  devices  which  may  be  employed  to  bring 
out  or  clarify  meanings.  While  for  the  most  part 
these  aids  may  be  purchased  from  commercial 
sources,  almost  all  of  them  may  be  constructed 
from  common  and  inexpensive  materials.  You  will 
find  below  brief  instructions  for  making  and  using 
several  of  the  most  helpful  devices.  Consider  these 
as  suggestions  only,  for  you  may  find  better  meth- 
ods for  constructing  them,  and  you  will  certainly 
think  of  other  good  ways  to  employ  each  device 
since  only  one  or  two  of  the  many  possible  uses 
are  given. 

Abacus.  On  page  49  in  The  Teaching  of  Arith- 
metic (see  reference  on  page  346  of  the  Manual) 
Spitzer  gives  directions  for  constructing  a simple 
abacus.  His  plans  call  for  bending  a 36-inch  length 
of  wire,  such  as  a coat  hanger,  into  the  shape  and 
size  shown  in  the  diagram  at  the  top  of  the  next 
column.  Beads  (see  page  344  of  the  Manual  for  a 
possible  supply  source)  should  be  strung  on  the 
wire  during  the  bending  process.  A half  inch  of 
wire  must  be  left  at  each  end  in  order  to  secure  the 
frame.  Since  this  abacus  is  simple  to  make,  you 
might  want  to  consider  making  several  of  them. 


The  diagrams  below  and  on  the  next  page,  with 
the  accompanying  explanations,  describe  the  pro- 
cedures used  on  the  abacus  for  adding  35+16  and 
also  for  subtracting  36  — 9.  These  specific  illustra- 
tions should  help  you  in  adding  and  subtracting  on 
the  abacus  with  other  types  of  examples. 

a.  Addition;  35 
+ 16 

Step  1.  To  show  the  35  to  be 
added,  count  and  bring  down  5 
beads  on  the  one’s  rod  and  3 beads 
on  the  ten’s  rod. 
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Step  2.  Start  to  bring  down 
6 more  beads  (for  the  6 ones  in 
16),  counting  “1-2-3-4-5”  (there 
is  no  bead  for  counting  “6”).  Re- 
member the  1 bead  not  counted. 


Step  3.  Move  10  ones  down. 
Move  1 bead  up  on  ten’s  rod  to 
stand  for  the  10  ones  moved  down. 


Step  3.  Move  the  10  ones  up 
to  the  top.  Move  1 bead  down  on 
ten’s  rod  to  stand  for  the  10  ones 
moved  up. 


Step  4.  Continue  to  count 
ones,  moving  beads  up,  “-7-8- 
9.” 


Step  4.  Now  bring  down  on 
one’s  rod  the  1 bead  remembered 
from  Step  2. 


Step  5.  Move  one  more  ten 
down  for  the  1 ten  in  16. 


Answer:  35  -|-  16  = 5 tens  and  1 one,  or  51. 


h.  Subtraction:  36 
- 9 

Step  1 . To  show  the  minuend, 
36,  count  and  bring  down  3 beads 
on  the  ten’s  rod  and  6 beads  on 
the  one’s  rod. 


Step  2.  To  subtract,  move 
beads  up  counting  “1-2-3-4-5-6.” 
Since  there  are  not  9 beads  in 
one’s  column,  you  will  need  more 
ones. 


Answer:  36  — 9 = 2 tens  and  7 ones,  or  27. 


Adjustable  Thermometer . Use  a 36"  X 8"  piece 
of  oak  tag  or  plywood.  About  4"  from  each  end, 
at  points  A and  B in  the  diagram  below,  cut  slits 
2"  long.  Obtain  a red  piece  and  a white  piece  of 
2"  ribbon,  each  ^ inch  longer  than  the  distance 
between  the  slits.  Sew  them  end  to  end.  Insert 
one  end  of  the  ribbon  through  one  slit  and  the 
other  end  through  the  other  slit.  Sew  the  free  ends 
to  form  a continuous  strip  of  ribbon.  As  shown. 


A (slit) 


White  ribbon 


Red  ribbon 


Point  (red) 
B (slit) 
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mark  a Fahrenheit  scale  between  the  slits.  Paint 
a red  “bulb”  around  the  lower  slit  so  that  the  whole 
device  will  resemble  a thermometer.  Print  the 
word  “thermometer”  at  the  top. 

The  red  ribbon  represents  the  liquid  in  a ther- 
mometer. Simply  by  pulling  it  up  or  down  it  can 
be  made  to  mark  any  degree  of  temperature  shown 
on  the  scale.  A pupil  may  be  made  responsible 
for  discovering  the  outside  temperature  each  morn- 
ing and  showing  it  on  the  adjustable  thermometer 
for  all  the  class  to  see.  Of  course,  it  may  also  be 
used  for  other  activities  involving  the  reading  of  a 
thermometer. 

Balance.  Obtain  a board  about  36"  long  and 
6"  wide.  As  shown  in  the  picture  below,  balance 
the  board  on  a triangular  block  of  wood.  For  ease 
of  manipulation,  a groove  may  be  made  across  the 
width  of  the  board  at  the  point  where  it  rests  upon 
the  block.  Pie  tins  nailed  to  the  ends  of  the  board 
may  be  used  to  hold  objects  being  compared.  A 
pointer  attached  to  the  edge  of  the  board  will  help 
show  perfect  balance. 


The  balance  may  be  used  for  simple  weighing 
problems  to  show  how  the  unknown  weight  of  one 
object  is  compared  with  the  known  weight  of  an- 
other object.  For  example,  a box  of  raisins  may 
be  placed  on  one  end  of  the  balance  and  various 
combinations  of  known  weights  placed  on  the  other 
end  until  balance  is  achieved. 

As  explained  on  Manual  page  334,  the  balance 
may  also  be  used  with  Calculating  Blocks  to  show 
the  meaning  of  equality  and  for  demonstrating 
simple  A.,  S.,  and  M.  facts. 

Bead  Board.  Use  f"  stock  that  is  2"  wide. 
From  it  cut  2 pieces  12"  in  length  and  2 pieces 
10|"  in  length.  From  discarded  coat  hangers,  cut 
10  straight  pieces  of  wire  11"  in  length.  One 
hundred  half-inch  beads  will  also  be  required  (see 
Manual,  page  344,  for  a possible  supply  source). 


Draw  a center  line  on  the  face  of  each  12"  piece 
of  wood.  One  and  one-half  inches  in  from  the  end 
drill  a hole  deep,  using  a drill  slightly  larger 
than  the  diameter  of  the  wire.  From  that  point  on, 
drill  9 similar  holes  at  1"  intervals. 

Assemble  the  frame  as  shown  in  the  diagram. 
String  the  beads  ten  to  a wire  and  insert  each  wire 
by  placing  one  end  in  the  bottom  hole  and  bending 
it  enough  to  insert  the  other  end  at  the  top. 


12" 


t 

10 

/ 



/ " 

Since  the  Bead  Board  has  ten  groups  of  10  beads 
each,  it  can  be  thought  of  as  representing  the  num- 
bers from  1 to  100.  It  can,  therefore,  be  used  for 
a variety  of  activities.  Serial  counting;  ordinal 
counting ; addition,  subtraction,  multiplication  and 
division  of  1-  and  2-place  numbers;  column  addi- 
tion; adding  by  endings;  and  many  other  pro- 
cedures may  be  demonstrated  with  the  board.  It 
can  also  be  used  as  an  abacus.  The  schematic 
drawing  below  shows  how  the  Bead  Board  may  be 
used  to  help  pupils  discover  that  7X3  = 21. 


•M OOOOOCX) 

m 0000000 
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•M 0000000 
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Bead  Line.  This  is  a simple  device  consisting 
of  100  or  more  beads  (see  Manual,  page  344,  for  a 
supply  source)  strung  together  on  wire  or  cord  and 
stretched  between  two  points  in  the  classroom. 
The  Bead  Line  is,  in  effect,  a number  line. 

Simple  addition,  subtraction,  multiplication, 
and  division  meanings  and  examples  may  be 
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demonstrated.  For  43  ^ 8,  draw  43  beads  over  to 
the  left  side  of  the  wire.  Then  show  how  5 groups 
of  8 beads  each  could  be  moved  one  at  a time  back 
to  the  right  side  of  the  wire.  The  3 remaining 
beads  would  make  the  quotient  5,  R3. 

For  fraction  work,  f of  a group  of  15  can  be 
demonstrated  by  finding  -3-  of  15  beads;  then  the 
number  in  2 of  these  groups  of  five. 

In  general,  whenever  a number  line  can  be  used, 
the  Bead  Line  also  can  be  used,  as  easily  and 
elfectively  but  at  a more  concrete  level. 

Calculating  Blocks.  Obtain  a piece  of  wood 
1 inch  square  and  about  6 feet  long.  Measuring 
in  from  one  end,  cut  a piece  at  the  1-inch  line  and 
mark  it  with  a “1.”  Make  the  next  piece  2 inches 
long  and  mark  it  “2.”  Continue  in  the  same  way, 
making  each  piece  1 inch  longer  than  the  previous 
piece,  and  numbering  consecutively  to  10.  (It  is  a 
good  idea  to  make  several  blocks  for  each  of  the 
numbers  1 to  10,  if  possible.) 

These  blocks  may  be  used  to  show  the  simple 
A.,  S.,  and  M.  facts.  For  example,  three  2-blocks 
laid  end  to  end  will  equal  in  length  a 6-block 
(3X2=  6).  When  used  with  a balance,  equality 
may  be  demonstrated  by  counterbalancing  a 7-  and 
a 3-block,  for  example,  with  a 10-block,  or  a 9-  and 
a 5-block  with  a 10-  and  a 4-block. 

Calculating  Blocks  are  similar  to  Number  Strips 
(described  on  page  335)  except  that  the  latter  are 
made  from  cardboard  instead  of  wood. 

Domino  Cards.  Fifty-five  cards  are  needed  to 
make  the  combinations  up  to  9 + 9.  The  teacher’s 
set  may  be  made  from  3"  by  5"  cards  by  punching 
holes  to  form  the  various  patterns.  Backing  each 
card  with  colored  paper  makes  for  easier  reading. 

by  If"  cards  for  pupils  may  be  cut  from  oak 
tag  and  the  patterns  penciled  in.  The  A.  and  S. 
facts  that  go  with  each  pattern  should  be  placed  on 
the  reverse  side  of  the  appropriate  card.  For  the 
domino  card  shown  below,  write  these  four  facts: 
4 + 8 = 12;  8-1-  4=  12;  12  - 8 = 4;  12-4=8. 


Domino  cards  help  children  realize  that  addition 
is  really  a combining  of  smaller  groups.  More- 
over, their  use  encourages  children  to  see  numbers 
by  patterns.  An  addition  fact  and  its  pattern 
are  shown  in  A,  below.  If  the  card  is  turned 
upside-down,  as  in  B,  it  is  quite  evident  that  the 
total  group  (and  hence  the  sum  for  the  fact)  does 
not  change. 

A. 


4 

±2 

11 


Flannel  Board.  With  wrong  sides  together,  sew 
2 rectangular  pieces  of  flannel  on  three  sides  and 
turn  right  side  out.  Slide  in  a rectangular  piece  of 
cardboard  slightly  smaller  in  size  and  close  the 
open  end  of  the  flannel  pocket  with  snap  fasteners. 

Glue  small  pieces  of  flannel  or  sandpaper  to  cut- 
outs of  various  sizes  and  shapes  so  they  will  adhere 
to  the  flannel  board. 

A support  for  the  board  may  be  made  by  cutting 
from  large,  heavy  cardboard  a piece  similar  to  the 
one  shown  below.  Cut  out  the  blackened  area  and 
fold  on  the  middle  line. 


B. 


7 

±4 

11 


Pictured  and  representative  objects  may  be  ma- 
nipulated on  the  flannel  board  to  show  the  meaning 
of  addition,  subtraction,  multiplication,  and  divi- 
sion. 


It  i§ 

000 

0 0 

0 0 

0 0 

0 

0 

0 

Fractional  Parts.  Cut  circular  discs  from  heavy 
cardboard  and  separate  them  into  the  various  com- 
mon fractional  parts.  Make  the  discs  as  large  as 
pie  tins,  which  may  be  used  for  containers. 
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Circular  and  rectangular  fractional  pieces  may 
also  be  cut  from  colored  paper  and  pinned  to  a 
piece  of  insulation  board  or  to  a bulletin  board 
near  the  arithmetic  corner  to  make  a fraction  com- 
parison chart  showing  equivalents. 


The  stand  may  be  used  to  display  pictures  of 
representative  objects  and  for  a wide  variety  of 
teaching  situations  where,  for  better  class  partici- 
pation, material  should  be  shown  in  an  upright 
position. 


Number  Strips.  Cut  several  strips  of  oak  tag  to 
represent  each  of  the  numbers  from  1 to  10.  Let 
a T'  square  stand  for  1,  a 1"  by  2"  rectangle  stand 
for  2,  and  so  on,  up  to  a 1"  by  10"  strip  for  10. 
Obtain  10  boxes  (such  as  cigar  or  cheese  boxes), 
label  each  with  a number,  and  use  them  to  store 
the  strips. 

The  illustration  below  shows  how  the  strips 
may  be  used  with  a number  line  to  show  the  fact 
9-1-8=17.  If  a 6-strip  is  added  to  this,  the  result 
is  column  addition  in  which  the  last  addition  re- 
quires bridging  into  the  twenty  decade. 


ri  1 if  If 

j 1 r ri  f 11  1 1 1 1 1 1 1 1 1 1 M 1 VTT? 

10  1 .20  30  S 

17 


n-Stand.  This  device  is  really  no  more  than  a 
display  stand  constructed  by  cutting  a groove  in  a 
piece  of  wood.  It  derives  its  name  from  the  fact 


that  it  is  most  useful  for  helping  children  realize 
that  n can  stand  for  a missing  number  in  such  com- 
binations as  32-1-  w = 51,  w 18  = 4,  and  12  — n 
= 5.  For  this  teaching,  small  cards  are  needed. 
They  should  be  marked  with  numbers  and  process 
signs,  with  n printed  on  one  card.  Vox  2»2-{-  n ^ 51, 
the  correct  example,  32  4-  19  = 51,  would  be  set 
up  and  then,  as  shown  above,  the  n card  inserted 
in  front  of  the  19  to  indicate  how  n can  be  made  to 
represent  the  missing  number.  Then  other 
examples  containing  n would  be  set  up  and  chil- 
dren asked  to  explain  how  to  work  them. 


Peg  Board.  Use  acoustical  board  and  cut  it  in 
such  a way  that  there  will  be  10  columns  of  10  holes 
each.  For  a more  durable  board,  use  a piece  of 
Masonite  Peg  Board  and  mount  it  on  a piece  of 
wood  for  a base. 

For  pegs,  use  matchsticks  or  purchase  ready- 
made pegs  from  commercial  sources. 

The  Peg  Board  is  based  on  the  same  principle 
(10  groups  of  10)  as  the  Bead  Board,  described  on 
page  333  in  the  Manual,  and  hence  may  be  used  for 
similar  purposes. 

Pocket  Chart,  a.  Standard  Pocket  Chart.  Use 
a piece  of  oilcloth  8"  by  18".  Folding  the  long 
way,  turn  up  a 2\"  flap  and  secure  it  in  place  by 
sewing  those  places  indicated  by  the  dotted  lines 
in  the  plan  below.  Stapling  along  the  upper  edge, 
attach  the  oilcloth  to  a by  18"  piece  of  wood. 
Label  each  pocket  with  its  name. 

If  you  wish  a more  durable  pocket  chart,  design 
one  to  be  made  of  plywood.  Pocket  charts  are  also 
used  in  the  reading  program,  and  you  may  find  that 
these  may  be  adapted  for  the  arithmetic  program. 
Whatever  the  case,  be  sure  the  pockets  are  large 
enough  to  accommodate  bundle-numbers. 

Make  from  oak  tag  about  five  hundred  5"  X 
strips.  Leave  20  or  30  loose  and  use  elastics  to 
bundle  the  others  in  groups  of  ten.  If  desired,  in- 
expensive colored  splints  may  be  purchased  in- 
stead (see  Manual,  page  344,  for  a possible  supply 
source). 
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The  schematic  drawing  below  shows  the  three 
steps  to  be  taken  in  working  the  example  43  — 7 = ? 
The  middle  step  represents  the  borrowing  of  a ten 
and  the  cancel  marks  in  the  last  step  represent  the 
subtracting  of  the  7 ones. 


Tens 

Ones 

000 

43  = 3 tens  and 
13  ones 


Tens  Ones 

#0  im-mhitr 


43  - 7 = 36 


h.  Multiplication  Pocket  Chart.  Starting  at  the 
bottom  paste  or  staple  6 business-sized  envelopes 
to  a piece  of  14"  by  18"  oak  tag  (or  plywood).  La- 
bel as  shown  in  the  diagram  below,  where  3 X 34 
is  demonstrated.  Use  the  cards  or  splints  men- 
tioned for  the  Standard  Pocket  Chart  on  page  335. 

Multiplication  with  bundle-numbers  can  be 
shown  with  a Standard  Pocket  Chart,  but  the 
equality  of  the  groups  to  be  combined  and  the 
relationship  of  multiplication  to  addition  are  more 
easily  seen  when  banks  of  pockets  are  used. 


Reckoner,  a.  Cardboard-Strip  Reckoner.  Cut 
1"  by  4"  cardboard  strips  and  punch  a hole  about 
I"  from  the  end  of  each.  Use  a roundhead  fastener 
to  hold  the  strips  together.  The  number  of  cards 
used  depends  upon  the  sums  or  minuends  being 
studied.  The  picture  below  shows  the  S.  fact 
14  - 8 = 6. 


b.  Bead  Reckoner.  String  20  beads  on  coat- 
hanger  wire,  bend  into  a circle  and  join  as  shown 
below. 


O 


V- 


22"- 


Pictures  A and  B show  the  Bead  Reckoner  being 
used  to  demonstrate  7—3  = 4.  In  A,  7 beads 
(the  minuend)  are  separated  from  the  rest  of  the 
beads.  In  B,  3 beads  are  separated  from  the  7 to 
show  quite  clearly  the  remainder,  4. 
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Picture  C shows  how  three  groups  of  4 beads 
each  might  be  set  up  to  demonstrate  3X4=  12. 
Picture  D shows  how  the  product  1 2 might  be  bro- 
ken into  the  more  conventional  and  convenient 
group  of  10  beads  and  2 beads. 

Sectioned  Rules,  a.  One-Foot  Sectioned  Rule. 
Cut  a discarded  ruler  at  the  1-,  3-,  4-,  and  6-inch 
points  and  mount  on  flexible  tape.  This  may  be 
used  to  show  and  5 of  a foot  and  to  give  an 
idea  of  the  size  of  an  inch  relative  to  a foot. 

b.  One-Yard  Sectioned  Rule.  Cut  a yardstick 
at  the  1-  and  2-foot  points  and  use  small  hinges  to 
rejoin  the  pieces.  This  may  be  used  to  show  ^ and 
^ of  a yard,  and  to  relate  the  size  of  a foot  to 
a yard  as  3 ft.  = 1 yd. 

Twenty  Stick.  Glue  20  empty  thread  spools 
along  a narrow  piece  of  wood.  Lollipop  sticks,  with 
appropriate  pictures  fastened  to  each,  if  desired, 
may  be  inserted  in  the  spool  holes  to  show  A.  and 
S.  facts.  Cardboard  strips  may  be  used  to  mark  off 
the  facts.  The  diagram  below  shows  how  the  fact 
8 4-5=  13  would  be  demonstrated  using  strips  of 
oak  tag  for  separators.  The  first  seperator  could 
then  be  removed  and  used  to  show  13  as  a ten 
and  3 ones. 


Games 

It  is  important  that  the  use  of  games  be  thought- 
fully considered.  Almost  without  exception  the 
following  games  provide  practice  only.  It  is  im- 
mediately apparent,  then,  that  if  games  are  used 
too  soon,  before  meanings  have  been  well  estab- 
lished, no  more  good  will  result  than  from  the 
discredited  practice  of  assigning  continued  and  re- 
lentless drill  on  abstract  facts.  If  adequate  mean- 
ings have  been  established,  and  you  wish  to  vary 
the  practice,  games  can  be  invigorating.  Even 
then,  excessive  or  unwise  use  may  move  the  point 
of  emphasis  away  from  arithmetic  and  center  it  on 
competition  or  some  other  undesired  and  perhaps 
even  harmful  goal. 


The  basic  rules  of  play  for  several  games  that 
may  be  adapted  to  arithmetic  are  given  below.  The 
alert  teacher  will  discover  liberties  which  may  be 
taken  with  the  rules  and  in  constructing  the  neces- 
sary equipment  so  that  greater  variety  and  use  than 
is  indicated  may  be  obtained. 

Old  Hat.  a.  Uses:  The  basic  requirement  for 
this  game  is  that  cards  held  in  the  hand  be  matched 
to  make  books  of  2.  Therefore,  practice  may  be 
obtained  on  any  material  that  can  be  placed  on 
separate  cards  and  then  matched.  For  example, 
fractions  could  be  written  on  one  set  of  cards  to  be 
matched  with  pictures  of  parts  of  objects  or  groups 
on  another  set.  Some  other  possibilities  include 
the  matching  of:  (a)  Arabic  numbers  with  Roman 
numerals;  {b)  numbers  with  0 -pictures;  (c)  ex- 
amples with  estimated  answers ; (d)  problems  with 
the  labels  for  the  answers;  {e)  addition,  subtrac- 
tion, multiplication,  or  division  combinations  with 
their  answers ; (/)  pairs  of  facts ; {g)  addition  facts 
with  dot  patterns;  (//)  simple  measurement  exam- 
ples with  labeled  answers. 

6.  To  play:  Withdraw  one  card,  leaving  a card 
that  cannot  be  matched,  and  deal  all  cards.  Pupils 
should  match  cards  to  make  books  of  2 cards 
each.  These  may  be  placed  face  down  on  the  table. 
Players  then  take  turns  drawing  cards  from  one 
another  in  the  hopes  of  completing  books  which 
can  be  discarded.  The  child  who  holds  the  odd 
card  at  the  end  of  the  game  is  the  “Old  Hat.” 

Single  Search,  a.  Uses:  The  basic  require- 
ment for  “Single  Search”  is  that  cards  be  matched 
to  make  books  of  2. 

The  most  important  difference  between  this 
game  and  “Old  Hat,”  above,  is  that  the  player 
must  request  (instead  of  draw)  from  an  opposing 
player  the  card  he  needs  to  make  a book.  He  must, 
therefore,  know  what  the  matching  card  would  be 
and  he  must  also  be  able  to  call  for  it  by  name.  A 
few  matchings  that  may  be  considered  are:  (a)  pairs 
of  facts;  (b)  abstract  numbers  (such  as  127)  and 
their  language  forms  (one  hundred  twenty-seven); 
(c)  abstract  numbers  (such  as  32)  and  their  equiva- 
lents in  tens  and  ones  (3  tens  and  2 ones) ; (d)  two 
forms  for  A.,  S.,  M.,  and  D.  facts  (such  as  “5  X 4” 
and  “five  4’s”). 
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To  play:  Shuffle  and  deal  about  six  cards  to 
each  pupil.  Place  the  remaining  cards  face  down 
in  the  center  of  the  table.  Pupils  should  make  books 
of  the  paired  facts  held  and  then  take  turns  asking 
one  another  for  the  cards  needed  to  match  the  un- 
paired facts  held  in  the  hand.  The  person  ques- 
tioned must  give  up  the  card  if  he  holds  it,  or  if 
not,  direct  the  other  to  “search”  in  the  pile  for  it. 
The  player  completing  the  most  books  is  the  winner. 

Double  Draw.  a.  Uses:  The  main  difference 
between  this  game  and  “Single  Search,”  above, 
is  that  books  of  4 are  made  instead  of  books  of  2. 
The  difference  makes  the  use  of  this  game  limited 
almost  entirely  to  practice  in  recognizing  and  call- 
ing for  the  related  A.  and  S.  facts  and  the  related 
M.  and  D.  facts. 

b.  Preparation:  Make  a deck  of  cards  by  writing 
related  facts  one  to  a card.  If  related  A.  and  S. 
facts  are  used,  the  deck  would  be  started  in  the 
manner  indicated  below. 


examples,  estimated  answers,  and  exact  answers; 
(c)  abstract  numbers,  0 -numbers,  and  numbers  in 
words;  (d)  2 forms  of  addition,  subtraction,  mul- 
tiplication or  division  combinations,  and  answers 
(such  as  8 1 9 ; 9Tm  ; 9) ; (e)  fractions  in  figures, 

fractions  in  language  form,  and  pictures  of  frac- 
tions (such  as  1;  one  fourth;  5^3);  (/)  A.,  S., 
M.,  or  D.  facts,  their  reverses,  and  dot  patterns. 

b.  Preparation:  If  the  matchings  in  (a)  above 
are  used,  make  the  deck  of  cards  so  that  combina- 
tions and  their  reverses  are  on  separate  orange 
cards,  and  the  answers  are  on  blue  cards. 

c.  To  play:  Shuffle  and  deal  all  the  blue  cards; 
then  all  the  orange  cards.  At  the  signal  “over  or- 
ange,” each  pupil  must  pass  one  orange  card  to 
the  player  on  his  right.  Two  orange  cards  (a  com- 
bination and  its  reversal)  and  the  correct  blue  an- 
swer card  make  a book  for  which  one  point  is  re- 
ceived. Play  is  continued  in  this  manner  until  a 
player  goes  out,  for  which  an  additional  point  is 
received. 


11 

+ 

5 -f  7 = 12 

6 4-7  = 13* 

'7  -f-  4 =.ll 

7 4-  5 = 12 

7 4-  6 = 13 

11  - 7 = 4 

12  - 7 = 5 

13  - 7 = 6 

11  -4  = 7 

12  - 5 = 7 

13  -6  =.  7 

c.  To  play:  Follow  the  general  directions  for 
“Single  Search”  above.  Shuffling  and  dealing  is 
the  same.  The  difference  lies  in  the  fact  that  re- 
lated facts  are  asked  for  and  each  book  must  con- 
tain 4 cards.  Also,  when  the  requested  card  is  not 
obtained,  the  pupil  must  draw  twice.  The  player 
who  first  runs  out  of  cards  is  the  winner. 

Over  Orange,  a.  Uses:  For  this  game,  cards 
in  the  hand  are  matched  to  make  books  of  3.  There- 
fore, practice  may  be  obtained  for  any  information 
that  can  be  placed  on  3 separate  cards  and  then 
matched.  Consider  matchings  such  as:  (a)  com- 
binations, their  reverses,  and  answers;  (6)  simple 


Clover,  a.  Uses:  The  basic  requirement  for 
this  game  is  that  cards  be  played  by  following  suit. 
This  means  that  practice  can  be  obtained  for  any 
information  that  belongs  distinctively  to  one  set  of 
facts.  For  example,  all  higher-decade  addition  ex- 
amples that  have  7 and  5 in  one’s  place  (such  as 
27  -f  5;  57  -f-  5;^  37  + 5)  belong  to  the  7 -f-  5 fam- 
ily. Sets  of  cards  containing  examples  that  belong 
to  this  family  may,  therefore,  be  made  and  used  in 
this  game.  Other  sets  of  information  that  may  be 
used  for  practice  include:  (a)  subtraction  family 
examples ; {b)  addition,  subtraction,  multiplication, 
or  division  combinations  or  facts  (such  as  4-^  4; 
8-^4;  12 4,  and  so  on);  (c)  numbers  having 
3 in  ten’s  place  (431,  30,  6531,  38,  etc.),  0 in  one’s 
place  (290,  40,  0,  680,  etc.),  or  some  such  cri- 
terion or  combinations  of  criteria;  {d)  measure- 
ment numbers  that  belong  to  one  system  (such  as 
13  oz.;  2T. ; 1671b.;  55  T.);  (e)  problems  that 
involve  the  same  basic  process;  (/)  pictured  or 
written  fractions  that  have  the  same  name  (| ; one 


etc.) ; (g)  examples  that  have  carrying  in  ten’s  place 
or  one’s  place,  or  borrowing  in  ten’s  place,  etc. 
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h.  Preparation:  (This  illustration  is  for  division 
facts  with  suits  determined  by  size  of  quotients.) 
Obtain  42  cards  about  1"  X 3".  Write  the  D. 
facts  with  quotients  4 on  9 of  the  cards,  as  shown 
below.  The  other  cards  might  contain  combina- 


4  ^ 1 

8 2 

12  4-3 

16-4-4 

20  4-5 

24-^6 

28^7 

32-^8 

1 

36  ^ 9 

tions  with  quotients  5,  quotients  6,  and  quotients  7. 
Facts  from  other  tables  could  be  used,  of  course. 
On  remaining  cards  draw  “lucky  clovers”  similar  to 
that  shown  in  the  illustration. 

c.  To  play:  Deal  4 cards  to  each  of  2 to  6 play- 
ers. Place  the  remaining  cards  face  down  in  a pile. 
A player  starts  by  giving  the  answer  to  a card 
(such  as  12 3)  which  he  places  face  up  on  the 
table.  If  the  answer  is  correct,  the  card  may  be 
left  on  the  table.  The  next  player  must  show  a 
card  of  the  same  family  (such  as  32  8).  If  he 

cannot,  he  may  play  a “clover”  card  and  change 
the  suit  by  showing  another  of  his  cards.  Failing 
both  alternatives,  he  must  draw  from  the  center 
pile  of  cards.  The  first  person  to  dispose  of  all 
cards  is  the  winner. 

Zooks,  a.  Uses:  In  “Zooks”  the  attempt  is  to 
match  2 cards  according  to  some  predetermined 
criterion.  For  example,  it  may  be  decided  that 
pairs  of  facts  should  be  matched.  The  cards  would 
then  contain  facts  and  their  reverses.  Practice  may 
therefore  be  obtained  for  any  information  that  can 
be  written  on  separate  cards  and  matched  accord- 
ing to  a prescribed  criterion.  Consider  the  possi- 
bilities for  variation  given  above  under  “Old  Hat,” 
and  “Single  Search.” 

b.  Preparation:  (This  illustration  is  for  addition 
facts  giving  a sum  of  10.)  Cut  36  cards  about 
2"  X 3"  and  use  them  to  make  4 sets  of  cards  con- 
taining one  each  of  the  numbers  1 through  9. 

c.  To  play:  Deal  all  cards  face  down  to  2,  3,  or 
4 pupils.  Players  should  take  turns  showing  one 
card  at  a time.  When  the  sum  of  any  2 exposed 
cards  is  10,  the  first  pupil  to  call  “Zooks”  may  col- 
lect all  exposed  cards.  The  player  with  the  most 
cards  wins. 


Fetch-a-Fish.  a.  Uses:  As  cards  are  drawn, 
the  directions  written  on  them  must  be  followed, 
or  the  requested  information  given.  Therefore, 
if  directions  for  simple  arithmetic  activities  or  re- 
quests for  information  can  be  written  on  cards, 
pupils  will  be  able  to  receive  practice  in  those  ac- 
tivities, or  in  giving  such  information.  For 
example,  cards  may  contain  directions  such  as, 
“Show  the  dot  pattern  for  7 -)-  2,”  or  “Tell  the  3 
facts  that  go  with  9 + 8 17.” 

Items  such  as  the  following  might  also  be  writ- 
ten on  the  cards:  (a)  5 X 9 = ?;  (b)  60  — 20  = ?; 
(c)  In  our  numbers  VII  = ?;  (<i)  1 lb.  = ? oz.; 
(e)  470  = ? tens. 

b.  Preparation:  Cut  cards  in  the  shape  of  fish 
and  write  number  combinations,  or  the  like,  on 
each,  as  shown  below.  After  placing  a paper  clip 
on  each  card  put  all  of  them  in  a bowl  or  box. 
Provide  a rod  to  which  has  been  attached  a length 
of  string  and  a small  magnet. 


c.  To  play:  Pupils  should  use  the  rod  to  “fetch- 
a-fish”  from  the  bowl.  The  fish  may  be  counted 
as  caught  only  when  the  correct  answer  is  given  for 
the  question  written  on  it.  The  player  who  catches 
the  most  fish  is  the  winner.  The  game  may  be 
played  by  partners  or  teams. 

Yay.  a.  Uses:  Although  this  game  may  be 
adapted  to  other  kinds  of  practice,  it  is  probably 
most  useful  for  reviewing  the  M.  and  D.  facts. 

b.  Preparation:  Line  6"  X 5"  cards  into  30 
squares.  For  the  M.  facts,  the  top  row  should  con- 
tain numbers  designating  the  multiplication  tables 
with  multipliers  of  2,  3,  4,  5,  and  6.  Write  answers 
for  each  table  in  the  appropriate  columns.  The 
center  square  should  be  marked  “Free”  (see  the 
illustration  at  the  top  of  the  first  column  on  the 
next  page).  No  two  cards  should  be  alike.  Write 
one  complete  set  of  M.  facts  on  small  cards. 
Counters  or  squares  of  paper  may  be  used  for 
markers. 
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2 

3 

4 

5 

6 

8 

27 

16 

25 

54 

6 

12 

32 

15 

18 

10 

21 

Free 

,45  ‘ 

42 

4 

: 15 

12',, r 

30 

24 ^ 

14 

6 

■>,24;. 

10 

c.  To  play:  A leader  should  draw  one  of  the 
small  cards  and  read  the  multiplication  combina- 
tion. If  a player  has  the  correct  answer  he  should 
cover  it  with  a marker.  The  first  player  to  cover 
5 squares  horizontally,  vertically,  or  diagonally, 
calls  “Yay.”  He  is  the  winner  if,  on  calling  back 
the  numbers,  it  is  found  that  his  play  was  faultless. 
A recorder  may  keep  track  of  the  numbers  called 
by  putting  markers  on  a sheet  prepared  like  this. 


2 

4 

6 

8 

*■  * ■ . ■ 

3 

3 

6 

' 9;:'':, 

12 

Mads,  a.  Uses:  The  playing  board  for  this 
game  contains  questions  which  must  be  answered 
by  the  pupil.  Variation  may  therefore  be  obtained 
by  changing  the  playing  board.  For  example,  the 
board  shown  below  might  have  combinations  for 
a single  process  rather  than  mixed  combinations 
for  the  4 processes.  The  squares  might  also  ask 
children  to:  (a)  read  abstract  numbers ; {h)  tell  the 


abstract  number  equivalents  for  (f)  -numbers; 
(c)  give  the  correct  fraction  for  pictures  of  parts 
of  objects  or  groups;  (J)  give  estimated  answers 
for  examples. 

h.  Preparation:  Use  9"  X 12"  construction  pa- 
per and  mark  off  20  rectangles  (or  more  if  you  de- 
sire) as  shown  in  the  diagram  below.  Reserve  a few 
rectangles  in  which  directions  may  be  written  and 
write  multiplication,  addition,  division,  and  sub- 
traction (MADS)  combinations  in  the  others. 
Make  a spinner  with  numbers  from  1 to  4.  As  a 
substitute,  use  small  cards  numbered  1 through  4. 
Obtain  counters,  or  have  pupils  make  them  from 
oak  tag,  to  be  used  as  markers. 

c.  To  play:  Pupils  should  take  turns  spinning, 
or  drawing  cards,  to  discover  the  number  of  spaces 
to  advance.  If  the  correct  answer  is  not  given  for 
a fact,  the  pupil  may  receive  help.  In  this  case  his 
button  stays  in  the  square  just  as  though  he  had 
answered  correctly,  but  when  his  turn  comes  to 
advance  again,  he  may  not,  until  he  can  give  the 
correct  answer  for  the  square  missed  previously. 
When  progress  stops  in  a square  where  directions 
are  given,  these  should  be  observed.  The  first 
player  to  advance  his  marker  to  “Numberland”  is 
the  winner. 

Bean  Bags.  a.  Uses:  Pupils  obtain  a score  by 
throwing  beaa  bags  through  holes  in  a target. 
These  holes  may  be  labeled  with  small  numbers, 
large  numbers,  0 -numbers,  tens,  or  the  like,  so 
that  in  adding  (or  subtracting  as  explained  in  c, 
next  page)  variation  in  practice  will  be  obtained. 


Start. V., 

i. 

6+7=?  ^ 

11-  5 = ? 

Forgot  something. 
Go  back  to  start.  ^ 

56  8 = ? 

V 

> 

Red  light. 

Lose  1 turn. 

3+  8 = ? 

6+7=?  ^ 

Downhill. 

Go  forward  1. 

Short  cut. 

Go  to  8 X 6 = ?N 

""  ^ 

^ 

V C 

> 

/ 

9-  3 = ? 

\ 

Numberland  ^ 

No  gas. 

Go  back  3. 

I 1 

1 

24  - 3 = ? 1 

> 

9X  3 = ? 

7“ 

9+  8 = ? 

Uphill.  Go  back  1 



3-  8 = ? 

8X6  = ? 

\ 

Superhighway. 

1 extra  turn. 
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h.  Preparation:  Make  cloth  bags  4"  X 4"  and 
partially  fill  each  with  rice  or  dried  beans.  Cut  an 
18"  X 22"  piece  of  5"  plywood,  mark  it  off  and 
cut  holes  in  it  as  shown  in  the  illustration.  The 
holes  may  be  cut  by  repeated  drilling  around  each 
inscribed  circle.  A substitute  target  may  be  made 
by  using  chalk  to  mark  the  floor  into  squares  which 
may  then  be  labeled  with  numbers,  or  an  area  on 
the  playground  may  be  marked  in  similar  fashion. 


c.  To  play:  Have  children  toss  the  bean  bags 
at  the  supported  target.  For  practice  in  column 
addition,  the  scores  for  3 successive  throws  should 
be  added.  Subtraction  may  be  practiced  by  assign- 
ing 19  points  to  each  pupil  at  the  start  of  the  game. 
When  a score  is  made,  it  should  be  subtracted  from 
19.  On  the  next  attempt,  the  score  should  be  sub- 
tracted from  the  previous  remainder.  Lowest  score 
wins.  A scorekeeper  should  write  remainders  on 
the  board  for  each  child  as  they  are  called  out  by 
the  successive  players. 

Ring  Toss.  a.  Uses:  The  basic  idea  for  this 
game,  and  hence  the  use  of  it,  is  the  same  as  “Bean 
Bags,”  above. 

h.  Preparation:  As  shown  in  the  illustration, 
nail  3 or  4 eight-inch  sticks  to  the  side  of  a wooden 
box,  and  paint  numbers  under  each.  Make  rings 


6 inches  in  diameter  by  bending  coat  hangers  or 
lacing  stout  rope  end  to  end. 


c.  To  play:  Children  should  attempt  to  ring 
the  protruding  sticks  in  order  to  obtain  the  score 
painted  beneath  each.  The  variations  in  scoring 
and  the  method  of  keeping  the  score  described  for 
Bean  Bags  in  the  previous  column  may  also  be 
used  for  Ring  Toss. 


Equipment 

Number  Box.  Candy  or  cigar  boxes  are  ideal 
for  storing  items  used  for  individual  or  independent 
study.  A typical  box  might  contain  ten  sticks 
(dowels,  used  matches,  etc.),  ten  milk-bottle  caps, 
ten  cardboard  strips,  domino  cards,  and  fractional 
strips.  A simple  Reckoner  made  of  ten  buttons 
strung  on  a string  may  also  be  included.  As  the 
various  facts  are  learned,  study  cards  may  be 
added.  These  may  be  kept  in  two  envelopes 
marked  I know  these ^ and  / will  study  these. 


Quantity  Objects.  Frequently  large  numbers 
of  objects  are  needed  for  teacher  demonstration  or 
pupil  experimentation.  The  following  list  suggests 
some  easily  obtained  items  that  may  be  useful  for 
such  activities: 


acorn  cups 
beads 
blocks 
buttons 

cardboard  strips 

clothes  pins 

coins 

discs 

dowels 

lima  beans 

marbles 


milk-bottle  caps 
nails 

paper  clips 
pencils 

soda-bottle  caps 

splints 

spools 

tongue  depressors 
toothpicks 
used  matches 
wooden  beads 
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Measures.  Listed  below  are  a few  of  the  many 
items  that  are  useful  in  enriching  or  making  more 
meaningful  the  study  of  measures. 

a.  Capacity.  Dry  measure  containers:  quart;  peck; 
bushel.  Liquid  measure  containers:  cup;  half  pint; 
pint;  quart;  gallon.  Comparing  capacity:  beans, 
sand,  or  rice 

b.  Length.  Foot  rule  and  yardstick  (see  Manual, 
page  337,  for  Sectioned  Rules);  tape  measure;  cyclom- 
eter; pedometer 

c.  Weight.  Ounce,  pound,  quarter-pound,  and  half- 
pound  weights;  lever  and  spring  balances  (up  to  25 
pounds) ; postal  scales 

d.  Temperature.  Thermometer;  demonstration 
Adjustable  Thermometer  (see  Manual,  page  332,  for 
construction  plans) 

e.  Time.  Calendar;  clock  (real  or  cardboard,  but 
with  movable  hands);  stopwatch;  timer;  hourglass; 
simdial 


Commercial  Teaching  Aids 

Many  excellent  teaching  materials  are  produced  for  sale.  Some  of  these 
are  given  below,  classified  according  to  the  nature  of  the  item.  Since  prices 
are  subject  to  some  variation,  none  are  given.  This  should  be  no  deterrent, 
however,  for  most  companies  will  be  happy  to  provide  such  information, 
along  with  descriptive  literature  concerning  their  products. 

It  is  sometimes  assumed  that  a large  supply  of  teaching  materials  is  neces- 
sary for  superior  teaching,  but  the  reverse  of  this  condition  often  seems 
more  likely.  Select  your  arithmetic  teaching  equipment  with  care  and  in 
the  light  of  the  whole  program.  Consider  some  of  the  already-mentioned 
class-made  substitutes  that  might  be  more  useful  and  instructive.  Beyond 
cost,  appraise  carefully  the  durability,  ease  of  handling,  storage  problems, 
and  teaching  efficiency  offered  by  each  item.  Remember  that  the  simplicity 
of  an  inexpensive  item  may  enhance  its  effectiveness  while  the  wide  appli- 
cability and  extreme  durability  of  some  of  the  costlier  materials  may  just 
as  well  make  investment  in  them  attractive  and  worthwhile. 

By  all  means  consider  the  value  to  you  and  your  class  derived  from  the 
purchase  and  use  of  commercial  aids,  but  be  sure  to  retain  and  develop  that 
talent  so  vital  to  the  teacher,  the  talent  for  getting  the  most  out  of  the  im- 
mediate environment  as  it  stands. 

Films.  These  carefully  selected  1 6 mm  motion 
picture  listings  are  given  in  alphabetical  order  by 
title.  The  main  source  of  each  film  is  given  im- 
mediately following  each  title.  Requests  for 
further  information  from  these  producers  or  dis- 
tributors will  usually  bring  excellent  advertising 
literature  describing  the  nature  and  extent  of  each 


firm’s  film  offerings  including  its  plans  for  future 
film  production. 

About  Money.  Children’s  Productions,  Box  1313,  Palo 
Alto,  California. 

Addition  Is  Easy.  Coronet  Films,  65  E.  South  Water 
Street,  Chicago  1. 


Miscellaneous.  Since  numbers  can  be  associ- 
ated with  almost  any  activity  or  object,  the  follow- 
ing list  must  be  considered  merely  suggestive  of 
the  many  aids  that  are  helpful  in  the  classroom. 

any  of  the  items  mentioned  under  the  devices 
section  on  the  preceding  pages 
catalogues  (seed,  department  store,  etc.) 
colored  paper 
egg  boxes 

empty  grocery  store  boxes  and  cans 
graph  paper 

notebooks  or  scrapbooks 
oak  tag  or  heavy  cardboard 
old  magazines  and  newspapers 
paper  plates 
pie  tins 

ribbon  and  string  for  fractions 

speedometer 

toy  money 
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Alarm  Clocks  The.  Official  Films  Inc.,  Grand  and 
Linden  Avenues,  Ridgefield,  New  Jersey. 

Arithmetic  for  Beginners.  Bailey  Films  Inc.,  6509 
DeLongpre  Avenue,  Hollywood  28. 

Borrowing  in  Subtraction.  Teaching  Film  Custodians 
Inc.,  25  W.  43rd  Street,  New  York  18. 

Division  Is  Easy.  Coronet  Films,  65  E.  South  Water 
Street,  Chicago  1. 

Helping  Children  Discover  Arithmetic.  Wayne  Univer- 
sity, Audio-Visual  Materials  Bureau,  5272  2nd 
Boulevard,  Detroit  1. 

Lefs  Count.  Coronet  Films,  65  E.  South  Water  Street, 
Chicago  1. 

Meaning  of  Long  Division.  Encyclopaedia  Britannica 
Films  Inc.,  1150  Wilmette  Avenue,  Wilmette, 
Illinois. 

Meaning  of  Plus  and  Minus.  Encyclopaedia  Britannica 
Films  Inc.,  1150  Wilmette  Avenue,  Wilmette, 
IlUnois. 

Multiplication  Is  Easy.  Coronet  Films,  65  E.  South 
Water  Street,  Chicago  1. 

Number  System^  The.  Encyclopaedia  Britannica  Films 
Inc.,  1150  Wilmette  Avenue,  Wilmette,  Illinois. 

Parts  of  Nine.  Young  America  Films  Inc.,  18  E.  41st 
Street,  New  York  17. 

Parts  of  Things.  Young  America  Films  Inc.,  18  E.  41st 
Street,  New  York  17. 

Subtraction  Is  Easy.  Coronet  Films,  65  E.  South  Water 
Street,  Chicago  1. 

Teen  Numbers.  Young  America  Films  Inc.,  18  E.  41st 
Street,  New  York  17. 

Time.  Modern  Talking  Picture  Service  Inc.,  45  Rocke- 
feller Plaza,  New  York  20. 

We  Discover  Fractions.  Coronet  Films,  65  E.  South 
Water  Street,  Chicago  1. 

What  Are  Fractions?  Instructional  Films  Inc.,  1150 
Wilmette  Avenue,  Wilmette,  Illinois. 

What  Is  Four?  Yoimg  America  Films  Inc.,  18  E.  41st 
Street,  New  York  17. 

What  Time  Is  It?  Coronet  Films,  65  E.  South  Water 
Street,  Chicago  1. 

Filmstrips.  To  permit  direct  communication 

for  further  and  more  complete  information,  the 

name  and  address  of  the  filmstrip  producer  or  dis- 
tributor is  given  after  each  of  the  following  titles. 

Adventures  with  Numbers.  Popular  Science  Pub- 
lishing Company,  Audio-Visual  Division,  353 
Fourth  Avenue,  New  York  10.  These  three  titles 
from  a series  of  six:  Making  Change],  Two  Figure 
Divisors]  Zero  in  Multiplication. 

Basic  Numbers  Speed-o-Strip  Series.  Society  for 
Visual  Education  Inc.,  1345  W.  Diversey  Parkway, 
Chicago  14.  From  a set  of  23,  the  21  titles  listed  at 
the  top  of  the  next  column. 


Number  Recognition — Digits:  (1)  One  and  Two 
Digits]  (2)  Three  and  Four  Digits]  (3)  Three  to 
Five  Digits]  (4)  Four  to  Six  Digits]  (5)  Five  and 
Six  Digits. 

Addition  Combinations:  (10)  Fifteen  Easiest  Com- 
binations] (11)  Thirty  Easy  Combinations] 
(12)  Nineteen  Zero  Combinations]  (13)  Thirty - 
six  More  Combinations. 

Subtraction  Combinations:  (14)  Fifteen  Easiest 
Combinations]  (15)  Thirty  Easy  Combinations] 
(16)  Nineteen  Zero  Combinations]  (17)  Thirty-six 
More  Combinations. 

Multiplication  Combinations:  (18)  Group  1] 
(19)  Group  2]  (20)  Group  3]  (21)  Group  4. 
Division  Combinations:  (22)  Group  1 ] (23)  Group  2] 
(24)  Group  3]  (25)  Group  4. 

Bridging  the  Decades.  Eyegate  House  Inc.,  330  W. 
42nd  Street,  New  York  18.  A series  of  nine  titles: 
Review]  Work  and  Play  with  Number  11]  Work 
and  Play  with  Numbers  12  and  13]  Work  and  Play 
with  Numbers  14  and  15]  Work  and  Play  with 
Numbers  1 6 and  1 7 ] Work  and  Play  with  Number  19] 
Work  and  Play  with  Number  20]  Work  and  Play 
with  Problems]  Work  and  Play  with  More  Problems. 
Fractions.  Curriculum  Films  Inc.,  10  E.  40th  Street, 
New  York  16.  These  five  titles  from  a series  of  nine: 
Adding  Fractions ; Fractions  of  a Group ; How  Large 
Is  a Fraction?  What  Is  a Fraction?  Writing  Frac- 
tions. 

Fraction  Series.  Society  for  Visual  Education  Inc., 
1345  W.  Diversey  Parkway,  Chicago  14.  These  two 
titles  from  a series  of  eight:  Meaning  of  Fractions] 
Changing  the  Terms  of  Fractions. 

History  of  Measures.  Young  America  Films  Inc., 
18  E.  41st  Street,  New  York  17.  These  three  titles 
from  a series  of  six:  History  of  Our  Calendar] 
History  of  Our  Number  System]  History  of  Telling 
Time. 

How  TO  Tell  Time.  Popular  Science  Publishing  Com- 
pany, Audio-Visual  Division,  353  Fourth  Avenue, 
New  York  10.  A set  of  two  titles:  Part  I — Hour  and 
Half  Hour]  Part  1 1 — The  Minutes. 

Introduction  to  Fractions.  The  Jam  Handy  Or- 
ganization, 2821  E.  Grand  Boulevard,  Detroit  11. 
A series  of  five  titles:  Fractional  Parts  of  a Whole, 
h ^3  i 3 Fractional  Parts  of  Groups,  Frac- 

tional Parts  of  a Whole  and  Groups,  3,  |,  I ; Non- 
Unit  Fractions  of  a Whole  and  Groups]  Comparing 
Fractions. 

Primary  Arithmetic  Series.  Popular  Science  Pub- 
lishing Company,  Audio-Visual  Division,  353 
Fourth  Avenue,  New  York  10.  A series  of  six  titles: 
Compound  Subtraction  ] Number  Family  in  Addition  ] 
The  Threes]  Twos  in  Division]  What  Numbers 
Mean]  Zero  a Place  Holder. 

Using  Numbers.  Encyclopaedia  Britannica  Films  Inc., 
1150  Wilmette  Avenue,  Wilmette,  Ilhnois.  A series 
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of  sixteen  titles:  Counting  to  5;  Counting  to  10; 
Counting  from  10  to  15;  Counting  from  15  to  20; 
Counting  from  20  to  40;  Counting  from  40  to  100; 
Counting  by  lO’s  to  30;  Counting  by  lO’s  to  50; 
Counting  by  lO’s  to  80;  Counting  by  lO’s  to  100; 
Reading  Numbers  to  10;  Reading  Numbers  to  50; 
Reading  Numbers  to  100;  Writing  Numbers  to  10; 
Writing  Numbers  to  100;  Working  with  Numbers 
to  100. 

Work  and  Play  with  Numbers.  Eyegate  House  Inc., 
330  W.  42nd  Street,  New  York  18,  A series  of  eight 
titles:  Arithmetical  Concepts;  We  Learn  with  Num- 
bers— Part  I;  We  Learn  with  Numbers — Part  II; 
Time  and  Money;  Addition  and  Subtraction  Con- 
cepts; Work  and  Play  with  Numbers  5 and  6;  Work 
and  Play  with  Numbers  7 and  8 ; Work  and  Play  with 
Numbers  9 and  1 0. 

Charts  and  Flash  Cards 

Bulletin  Board  Charts  on  Arithmetic,  F.  A.  Owen 
Publishing  Company,  Dansville,  New  York.  These 
fourteen  charts  from  a set  of  twenty-one:  Measures 
I;  Measures  II;  A Time  Chart;  Linear  Measure; 
Roman  Numerals;  Change  for  a Dollar;  Kinds  of 
Subtraction;  Temperature;  Weight;  Liquid  and 
Dry  Measure;  Measure  by  Counting;  Fraction 
Chart;  More  Fractions;  A Long  Division  Chart. 
Domino  Cards.  J,  L.  Hammett  Company,  Kendall 
Square,  Cambridge,  Massachusetts.  Thirty-four 
small  domino  patterns  to  be  cut  from  one  card. 
Group  Recognition  Cards.  Ginn  and  Company  (Num- 
ber Flash  Cards),  72  Fifth  Avenue,  New  York  1 1 ; 
Ideal  School  Supply,  8316  Bickhoff  Avenue,  Chi- 
cago; Kenworthy  Education  Service,  Buffalo  3,  New 
York;  Scott,  Foresman  and  Company,  433  East 
Erie  Street,  Chicago;  Steck  Company,  Austin  61, 
Texas.  Semi-concrete  pictures  of  number  groups. 
History  of  the  Standard  Units  of  Measurement.  H.  G. 
Ayre,  Western  State  Teacher’s  College,  Macomb, 
Illinois.  Set  of  six  8"  by  10"  pictures. 

Ideal  Perception  Cards.  Ideal  School  Supply,  8316 
Bickhoff  Avenue,  Chicago,  Ilhnois.  Thirty-four 
large  domino  flash  cards  with  the  abstract  fact  on  the 
reverse  of  each. 

Working  with  Numbers  Teaching  Aids.  The  Steck  Com- 
pany, Austin  61,  Texas.  Includes  almost  20  sets 
of  flash  cards  for  addition,  subtraction,  multipli- 
cation, division,  fractions,  and  counting;  100  and 
200  chart;  and  several  manuals  for  teacher  use. 

Devices 

Abacounter.  The  Abacounter  Educational  Company, 
50  Broad  Street,  New  York  4.  An  arithmetic  teach- 
ing and  training  aid  built  on  the  idea  of  an  abacus. 
Arithmetic  Readiness  Kit.  Noble  & Noble  Publishers 
Inc.,  67  Irving  Place,  New  York  3.  Ten  wooden 


blocks,  stringing  lace,  number  cards,  and  toy  money 
representing  coins  and  bills. 

Beads.  J.  L.  Hammett  Company,  Kendall  Square, 
Cambridge,  Massachusetts.  In  half  inch  and  inch 
diameters  for  making  abacus,  bead  boards,  or  the  like. 

Educational  Toy  Money.  J.  L.  Hammett  Company, 
Kendall  Square,  Cambridge,  Massachusetts.  Simu- 
lated coin  and  paper  money  representing  about  SI 00. 

Ideal  Colored  Sticks.  Ideal  School  Supply  Company, 
8316  Bickhoff  Avenue,  Chicago  20.  For  grouping 
on  ten  and  to  show  the  addition,  subtraction,  multi- 
plication, and  division  facts  and  processes.  These 
splints  may  also  be  used  with  a pocket  chart. 

Large  Peg  Board  Outfit.  J.  L.  Hammett  Company, 
Kendall  Square,  Cambridge,  Massachusetts. 

Magic  Teacher  Puzzle-Plans,  The.  Follett  Publishing 
Company,  1257  South  Wabash  Avenue,  Chicago  5; 
or  381  Fourth  Avenue,  New  York  6.  Five  sets  of 
puzzles  for  addition,  subtraction,  number  concepts, 
and  number  recognition. 

Math-O-Blocks.  D.  T.  Davis  Company,  178  Walnut 
Street,  Lexington,  Kentucky.  Twenty-three 
wooden  number  blocks.  The  size  of  each  block 
represents  a number,  so  facts  may  be  shown  by 
combinations  of  blocks. 

Number  as  the  Child  Sees  It.  Grossnickle,  Metzner, 
Wade  materials,  John  C.  Winston  Company,  Phila- 
delphia. Some  concrete  and  some  semi-concrett 
materials  (and  manual)  for  use  in  discovering  simple 
addition  and  subtraction  facts;  counting  discs,  fact 
finder,  modernized  abacus,  fractional  parts,  cohere- 
o-graph  (flannel  board),  fraction  chart,  hundred 
board,  place-value  pockets,  and  the  like. 

Number  Kit.  Houghton  Mifflin  Company,  2 Park 
Street,  Boston  7.  Materials  for  use  with  the  Cath- 
erine Stern  approach  to  arithmetic. 

One  Hundred  Chart;  Two  Hundred  Chart.  Steck 
Company,  Austin  61,  Texas.  Ten  strips  with  ten 
red  dots  on  each;  one  square  with  one  hundred 
red  dots;  wall  chart. 

Playskool  Counting  House.  Playskool  Manufacturing 
Company,  Chicago.  A balance  and  weights  to  be 
used  in  discovering  or  proving  addition  and  sub- 
traction facts. 

Hundred  Chart.  J.  L.  Hammett  Company,  Kendall 
Square,  Cambridge,  Massachusetts.  Chart  with 
numbers  to  100  in  sequence  and  arranged  in  ten 
rows  of  ten  columns  each.  For  use  in  developing 
understanding  of  2-place  numbers. 

Teach-a-Number  Kit.  Teach-a-Number  Company, 
725  Polydras  Street,  New  Orleans.  Ten  wooden 
number  blocks.  The  size  of  each  block  represents  a 
number,  so  facts  may  be  shown  by  combinations  of 
blocks. 

Ten-Ten  Counting  Frame.  Milton  Bradley  Company, 
Springfield,  Massachusetts.  Board  with  ten  wires, 
each  with  ten  beads  for  counting. 
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Games 

Addi-Faxi  Multi-Fax.  The  Plaway  Games,  18  Divi- 
sion Street,  Sidney,  New  York.  Addition  and  mul- 
tiplication number  cards  for  rummy-like  game. 

Addit.  Maxim  Games  Company,  New  York.  Addition 
cards  and  discs. 

Aritho.  Psychological  Services,  4502  Stanford  Street, 
Chevy  Chase,  Maryland.  Beano-like  game  for  all 
four  processes. 

Arith-O-Cards.  Arith-O-Card  Company,  157  South 
Mentor  Avenue,  Pasadena  5,  California.  Addition 
and  multiplication  cards  for  rummy-like  game. 

Attaboy' s Number  Puzzle  Games.  The  Attaboy  Com- 
pany, Witchita  Falls,  Texas.  Addition,  subtraction, 
multiphcation,  division. 

Bobby  Duck.  The  Plaway  Games,  18  Division  Street, 
Sidney,  New  York.  A balance  with  weighted  blocks 
representing  numbers. 

Chutes  and  Ladders.  Milton  Bradley  Company,  Spring- 
field,  Massachusetts.  Counting  and  addition  game 
played  with  dice. 

Fiddlestix.  Plaza  Manufacturing  Company,  New  York. 
Addition  and  multiplication. 

4-5-6  Pick  Up  Sticks.  O.  Schoenhut  Inc.,  Philadelphia. 
Addition  and  multiplication. 

Fracti-Fax.  The  Plaway  Games,  18  Division  Street, 
Sidney,  New  York.  Set  I contains  forty-five  cards 
with  fractions  printed  on  each. 

Go-To-The-Head-of-the-Class  Game.  Milton  Bradley 
Company,  Springfield,  Massachusetts. 

Hit.  The  Plaway  Games,  18  Division  Street,  Sidney, 
New  York.  Beano-like  game. 

Hoop-O-Loop  Hunting  Game.  Wolverine  Supply  Com- 
pany, Pittsburgh,  Pennsylvania.  Like  ringtoss. 

Imout.  Imout  Company,  Box  146,  Station  A,  St.  Pe- 
tersburg, Florida.  Two  beano-like  games  for 
fractions  and/ or  multiplication  and  division. 


Jack  and  Jill  Target  Game.  Candaco  Ellis,  Merchandise 
Mart,  Chicago.  Simple  addition. 

Let's  Go  Shopping.  Samuel  Gabriel  Sons  and  Com- 
pany, New  York.  Buying  and  selling  with  metal 
coins.  Addition  and  subtraction. 

Multiplication  Tables,  Arithmetic  Game.  Miss  I.  D. 
Fogelson,  5520  South  Shore  Drive,  Chicago  37. 
For  encouraging  pupils  to  learn  their  multiplication 
tables.  Individual  use. 

Numberland  Special.  Ideal  School  Supply  Company, 
8316  Bickhoff  Avenue,  Chicago  20.  Drill  for  addi- 
tion and  subtraction  facts. 

Old  Woman  in  the  Shoe.  Ideal  School  Supply  Com- 
pany, 8316  Bickhoff  Avenue,  Chicago  20.  Drill  for 
addition  facts. 

Parking  Lot  Game.  Ideal  School  Supply  Company, 
8316  Bickhoff  Avenue,  Chicago  20.  Drill  for  mul- 
tiphcation facts. 

Pirate  and  Traveler.  Milton  Bradley  Company,  Spring- 
field,  Massachusetts.  Parcheesi-like  game  for  count- 
ing and  addition. 

Pla-Pak.  The  Plaway  Games,  18  Division  Street, 
Sidney,  New  York.  Box  of  colored  wooden  objects, 
with  directions  for  activities  to  teach  counting,  ad- 
dition, multiplication,  and  division. 

Round-Up  Game.  Ideal  School  Supply  Company, 
8316  Bickhoff  Avenue,  Chicago  20.  Drill  for  divi- 
sion facts. 

Say-it  Games.  Garrard  Press,  119  West  Park  Avenue, 
Champaign,  Illinois.  Addition,  subtraction,  multi- 
plication, and  division  practice. 

Spinno.  The  John  C.  Winston  Company,  Philadelphia. 
Circular  cards  fit  under  a spinner  to  make  drill  game 
for  all  facts. 

Tallit.  Maxim  Games  Company,  New  York.  Multi- 
plication cards,  and  disks. 

Wham.  The  Plaway  Games,  18  Division  Street,  Sid- 
ney, New  York.  Target  game. 
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C.  Rein.  Arithmetic  in  Grades  I and  11.  Duke 
University  Press,  Durham,  North  Carolina,  1949. 
Brownell,  William  A.,  and  Lorna  B.  Stretch.  The 
Effect  of  Unfamiliar  Settings  on  Problem  Solving. 
Duke  University  Press,  Durham,  North  Carolina, 
1931. 

Brueckner,  Leo  John,  and  Foster  E.  Grossnickle. 
Making  Arithmetic  Meaningful.  John  C.  Winston 
Company,  Philadelphia,  1953. 

Buckingham,  B.  R.  Elementary  Arithmetic:  Its  Mean- 
ing and  Practice.  Ginn  and  Company,  Boston,  1947. 
Buswell,  G.  T.,  Chairman  of  the  preparing  com- 
mittee. The  Teaching  of  Arithmetic.  The  Fiftieth 
Yearbook,  Part  II,  of  The  National  Society  for  the 
Study  of  Education,  The  University  of  Chicago 
Press,  Chicago,  1951. 

Buswell,  G.  T.,  Editor. 

Improving  the  Program  in  Arithmetic.  The  Uni- 
versity of  Chicago  Press,  Chicago,  1946. 
Arithmetic  1947.  The  University  of  Chicago  Press, 
Chicago,  1947. 

Arithmetic  1 948.  The  University  of  Chicago  Press, 
Chicago,  1948. 

Buswell,  G.  T.,  and  M.  L.  Hartung,  Editors. 

Arithmetic  1949.  The  University  of  Chicago  Press, 
Chicago,  1949. 

Chicago  Board  of  Education,  Arithmetic  Teaching 
Techniques.  Board  of  Education,  Chicago,  1949. 
Clark,  John  R.,  and  others.  Primary  Arithmetic 
through  Experience.  World  Book  Company,  Yon- 
kers, New  York,  1939. 

Fernald,  G.  M.  Remedial  Techniques  in  the  Basic 
School  Subjects.  McGraw-Hill  Book  Company,  New 
York,  1943. 


Glennon,  V.  J.,  and  C.  W.  Hunnicutt.  What  Does 
Research  Say  about  Arithmetic?  National  Education 
Association,  1201  Sixteenth  Street,  N.W.,  Washing- 
ton, D.C.,  1952. 

Glennon,  V.  J.,  Doris  L.  McLennan,  and  students. 
Teaching  Arithmetic  in  the  Modern  School.  Bureau 
of  School  Service,  School  of  Education,  Syracuse 
University,  New  York,  1953. 

Harding,  Lowery  W.  Eunctional  Arithmetic:  Photo- 
graphic Interpretation.  Wm.  C.  Brown  Company, 
Dubuque,  Iowa,  1952. 

Hickerson,  j.  Allen.  Guiding  Children's  Arithmetic 
Experiences.  Prentice-Hall  Inc.,  New  York,  1952. 

Morton,  Robert  L.  Teaching  Arithmetic  in  the  Ele- 
mentary School,  Vol.  1.  Silver  Burdett  Company, 
New  York,  1937. 

Morton,  Robert  L.,  Chairman  of  the  preparing  com- 
mittee. Arithmetic  in  General  Education,  The  Six- 
teenth Yearbook  of  the  National  Council  of  Teachers 
of  Mathematics,  Bureau  of  Pubhcations,  Teachers 
College,  Columbia  University,  New  York,  1941. 

Report  by  the  Committee  on  Flexibility.  Developing 
Meaningful  Practices  in  Arithmetic.  Central  New 
York  School  Study  Council,  201  Slocum  Hall, 
Syracuse,  New  York,  1951. 

Rosenquist,  Lucy  Lynde.  Young  Children  Learn  to 
Use  Arithmetic.  Ginn  and  Company,  Boston,  1949. 

Spencer,  Peter  Lincoln,  and  Margaret  Brydegaard. 
Building  Mathematical  Concepts  in  the  Elementary 
School.  Henry  Holt  and  Co.,  New  York,  1952. 

Spitzer,  Herbert  F.  The  Teaching  of  Arithmetic. 
Houghton  Mifflin  Company,  Boston,  1954. 

Stern,  Catherine.  Children  Discover  Arithmetic. 
Harper  & Bros.,  New  York,  1949. 

Stokes,  C.  Newton.  Teaching  the  Meanings  of  Arith- 
metic. Appleton-Century-Crofts  Inc.,  New  York, 
1951. 

Wheat,  Harry.  The  Teaching  of  Arithmetic.  Row, 
Peterson  Company,  Evanston,  Illinois,  1951. 

{Caution  is  advised  in  ordering  items  listed 
in  the  next  two  sections  since  prices  and 
availability  cannot  be  guaranteed.) 

Reference  Materials 

Amazing  Story  of  Measurement,  The.  The  Lufkin  Rule 
Company,  Saginaw,  Michigan.  The  story  of  meas- 
urement in  comic  book  form.  Free 

Day  of  Two  Noons.  Association  of  American  Railroads, 
Transportation  Building,  Washington  6,  D.C.  The 
story  of  the  adoption  of  standard  time.  Free 

Eascinating  Eigure  Puzzles.  Burroughs  Adding  Ma- 
chine Company,  6071  Second  Boulevard,  Detroit 
32,  Michigan.  A collection  of  puzzles  and  trick 
problems.  Free 
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From  Og  to  Googol.  Marchant  Calculating  Machine 
Co.j  Oakland  8,  California.  Brief  history  of  num- 
bers. Good  supplementary  reading.  Free 

How  Long  Is  a Rod.  Ford  Motor  Company,  Dearborn, 
Michigan.  Describes  the  origin  of  our  standards  of 
length.  Excellent  enrichment  material.  Free 

Just  for  Fun.  Z.  L.  Loflin  and  Ida  Mae  Heard,  South- 
western University,  Lafayette,  Louisiana.  Jokes 
for  arithmetic  teachers  and  pupils. 

Know  Your  Money.  United  States  Secret  Service, 
Treasury  Department,  Washington,  D.C.  Shows 
how  to  tell  counterfeit  money.  Free 

Lessons  in  Arithmetic  through  School  Savings.  Edu- 
cation Section,  U.S.  Savings  Bonds  Division, 
Treasury  Department,  Washington  25,  D.C.  Em- 
phasizes student  participation  in  the  training  and 
practice  of  thrift  and  planned  spending.  Free 

Measuring  Instruments.  Bruce  Publishing  Company, 
424  North  Milwaukee  Street,  Milwaukee  1,  Wis- 
consin. Illustrates  and  explains  the  use  of  many 
measuring  devices  used  in  industry  today. 

Numbers  and  Numerals.  Bureau  of  Publications,  Teach- 
ers College,  Columbia  University,  New  York.  An 
interesting  story  of  the  history  of  numbers.  $0.35 
Number  Stories  of  Long  Ago.  David  Eugene  Smith. 
National  -Council  of  Teachers  of  Mathematics,  1201 
Sixteenth  Street,  N.W.,  Washington,  D.C.  $0.75 
Railroad  Arithmetic,  Book  1.  Baltimore  and  Ohio  Rail- 
road, Room  2021,  Baltimore  and  Ohio  Building, 
Baltimore  1,  Maryland.  An  excellent  source  of  rail- 
road problems  involving  arithmetic.  Free 

Time  Telling.  Educational  Service  Department,  Hamil- 
ton Watch  Company,  Lancaster,  Pennsylvania. 
Watchmaking  and  the  importance  and  measurement 
of  time.  Teacher’s  guide,  with  chart.  Free 

Your  Money.  The  Federal  Reserve  Bank,  Minneapohs, 
Minnesota.  Pictures  on  money  and  banking  in  the 
United  States.  Free 

Source  Guides  to  Teaching  Materials 

“Aids  to  Teaching,”  Mathematics  Teacher.  National 
Council  of  Teachers  of  Mathematics,  1201  Six- 
teenth Street,  N.W.,  Washington  6,  D.C.  Regular 
feature  in  the  Mathematics  Teacher.  Lists,  describes, 
and  appraises  the  latest  materials,  devices,  games, 
films,  and  filmstrips  for  use  in  studying  mathematics. 
“Audio-Visual  Supplement,”  The  Instructor,  January, 
1953.  Department  AV,  Dansville,  New  York 
Covers  all  phases  of  audio-visual  activity,  giving 
uses,  sources  of  films,  and  so  on.  $0.05 

Blue  Book  of  16  mm.  Films.  Department  of  Audio- 
Visual  Instruction,  The  Educational  Screen,  64  E. 
Lake  Street,  Chicago.  Official  and  annual  Journal 
of  National  Education  Association.  Describes  more 
than  7,000  films. 

Classroom  Aids.  E.  C.  Dent,  U.S.  Office  of  Education, 


Washington,  D.C.  Good  references  on  pictures, 
maps,  charts,  and  the  like. 

Descriptive  and  Evaluative  Bibliography  of  Mathematics 
Films,  A.  Henry  W.  Syer,  Boston  University 
School  of  Education,  Boston.  Mimeographed.  $0.75 

Directory  of  16  mm.  Educationhl  Motion  Pictures  on 
Mathematics.  Coronet  Films,  Coronet  Building, 
Chicago  1 . Free 

Discussion  Aids.  National  Association  of  Manufac- 
turers, Special  Services  Department,  14  West  49th 
Street,  New  York  20.  A catalog  of  pamphlets,  book- 
lets, posters,  and  films  on  money,  taxes,  profits, 
careers,  research  in  science,  and  so  on.  Free 

Educational  Film  Guide.  H.  W.  Wilson  Company,  950 
University  Avenue,  New  York  52.  An  annual  an- 
notated compilation  of  all  kinds  of  16  mm.  motion 
pictures  by  title,  subject,  and  classification.  In- 
cludes films  other  than  for  arithmetic. 

Educators  Guide  to  Free  Films.  Educators  Progress 
Service,  Randolph,  Wisconsin.  An  annually  pub- 
lished annotated  guide  to  free  films.  Gives  listings 
by  areas,  title,  and  subject  and  indicates  sources  and 
availability. 

Elementary  Teachers  Guide  to  Free  Curriculum  Materials. 
Educators  Progress  Service,  Randolph,  Wisconsin. 
Annually  published  list  of  free  materials  covering  all 
areas  and  all  types  of  materials  except  films  and 
filmstrips. 

Filmstrip  Guide.  H.  W.  Wilson  Company,  950  Uni- 
versity Avenue,  New  York  52.  The  1950  bound 
issue  and  the  1952  Annual  Cumulation  jointly  pro- 
vide an  inclusive  alphabetized  and  classified  fist  of 
over  4,000  filmstrips. 

“Mathematical  Plays  and  Programs,”  The  Mathematics 
Teacher,  November,  1951,  pp.  526-528.  National 
Council  of  Teachers  of  Mathematics,  1201  Sixteenth 
Street,  N.W.,  Washington  6,  D.C.  References  for 
Mathematics  Teachers.  About  50  to  60  plays  and 
programs.  Most  have  appeared  in  the  Mathematics 
Teacher. 

Mathematical  Teaching  Aids.  Chicago  Schools  Journal, 
Jan.,  Feb.  Supplement,  1950.  Chicago  Teachers 
College,  6800  Stewart  Avenue,  Chicago  21.  Free 
and  inexpensive  materials  of  all  kinds  for  all  grades. 

Mathematical  Visual  and  Teaching  Aids.  Teaching  Aids 
Service,  New  Jersey  State  Teachers  College,  Upper 
Montclair,  New  Jersey.  Bibliography  of  sources  of 
maps,  devices,  exhibits,  films,  slides,  and  filmstrips, 
games,  pictures,  publications,  and  recordings.  $0.75 

“Projection  Materials,”  The  Fiftieth  Yearbook,  Part  H, 
pp.  177-185,  The  National  Society  for  the  Study 
of  Education.  University  of  Chicago  Press,  Chicago^ 
1951. 

Society  for  Visual  Education,  Inc.  1345  West  Diversey 
Parkway,  Chicago  14.  Upon  request,  this  organi- 
zation furnishes  free  pamphlets  describing  the  use 
of  all  types  of  visual  aids.  Free 
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Controlled  Vocabulary  List 

The  following  list  contains,  by  pages,  the  188  new  words  used  in 
Arithmetic  We  Need,  Grade  Three,  exclusive  of  proper  names  and  ab- 
breviations. These  are  in  addition  to  714  words  assumed  as  known  to 
pupils  entering  the  third  grade.  With  the  exception  of  page  14,  which 
contains  the  -ty  names  for  20  through  90,  no  page  contains  more  than 
two  new  words,  and  each  new  word  is  used  at  least  twice  on  the  page. 


4.  alike 

37.  November 

84.  edge 

123.  fair 

178.  body 

pairs 

tickets 

spaces 

124.  coin 

distances 

5.  downward 

40.  extra 

86.  minus 

134.  bulbs 

182.  presents 

read 

practice 

plus 

stage 

183.  January 

7.  example 

41.  sale 

88.  tablets 

136.  total 

187.  dozens 

8.  dolls 

sold 

Thursday 

139.  curtains 

188.  brother 

9.  problems 

45.  exercise 

90.  cloth 

week 

190.  eighth 

12.  game 

48.  mistakes 

spent 

140.  carefully 

tenth 

13.  folded 

51.  bundle 

93.  chapter 

143.  carry 

191.  bar 

question 

easy 

95.  arm 

ounces 

192.  solve 

14.  begins 

52.  below 

98.  stamps 

144.  instead 

199.  December 

-ty  numbers 

53.  taken 

99.  comparing 

145.  jars 

201.  given 

15.  figures 

55.  bank 

differences 

150.  belong 

yesterday 

16.  jack-o’-lanterns 

paid 

100.  feet 

151.  meat 

203.  altogether 

17.  lot 

57.  written 

101.  checking 

152.  words 

class 

20.  cross 

58.  explain 

upward 

153.  Friday 

208.  parents 

23.  broken 

67.  marching 

102.  scored 

154.  circle 

217.  afternoon 

25.  straws 

won 

104.  hundred 

size 

office 

26.  dominoes 

68.  drawn 

105.  marks 

155.  rectangle 

224.  multiplying 

double 

69.  oral 

106.  camp 

squares 

product 

28.  order 

71.  list 

107.  correct 

158.  movies 

226.  multiplication 

shown 

Wednesday 

108.  February 

161.  women 

227.  cone 

30.  bend 

73.  spelled 

month 

162.  string 

scoops 

Monday 

74.  apart 

110.  fifth 

164.  calendar 

230.  Easter 

32.  ruler 

75.  eleven 

sixth 

dates 

himt 

wide 

Tuesday 

111.  ninth 

166.  June 

232.  clerk 

33.  desk 

80.  filled 

seventh 

167.  slide 

soap 

draw 

82.  arrows 

113.  worth 

168.  borrowing 

233.  amount 

35.  cards 

point 

114.  above 

175.  except 

236.  quart 

study 

83.  quarter 

117.  miles 

176.  sheets 

241.  wearing 

wrote 


245.  juice 

246.  lollipops 
248.  necklaces 
250.  fork 

spoons 
252.  August 
July 
255.  bill 

October 

259.  pints 

260.  feed 

261.  sends 
265.  seats 

270.  beets 
bunch 

271.  division 
onions 

272.  jacks 
276.  quotients 
289.  April 

September 
291.  numerals 
Roman 
299.  fertilizer 
tomato 

302.  scrapbook 

303.  pails 
308.  sharing 

313.  pupil 

314.  notebook 
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Addition 

bridging  in,  90-91,  117-118,  119-120,  157-159 
carrying  in,  153-155, 166-167, 191-194, 202-203, 204r-206, 
209-210,  238 

checking,  117-118,  121-123,  166-167,  193-194,  202-203 
column:  3 addends^  65-67,  85-87,  117-120,  160-161,  191- 
194;  4 addends,  144-145,  191-194,  238;  5 addends,  238 
development  of  process  with  2 addends:  (1 -place  and  2- 
place),  82-85,  153-155;  (2-place),  121-123,  156-157, 
166-167,  204-206;  (3-place),  202-203,  204-206;  3 ad- 
dends: (1-place),  62-63,  65,  66-67,  117-118,  119-120; 
(1-place  and  2-place),  85-87,  191-194;  4 addends: 

(1 -place),  144-145,  160-161;  (1 -place  and  2-place), 
144-145,  191-194,  238;  (1-place,  2-place,  and  3-place), 
238;  5 addends:  (1 -place  and  2-place),  238 
differentiated  from:  multiplication,  226-231,  249-250; 

subtraction,  55-56,  64,  124-125,  198 
by  endings,  82-87,  156-159 

errors,  finding,  in,  38-39,  193-194,  202-203,  209-210 
facts:  defined,  35-36,  138;  double,  52-53;  study  cards  for, 
58-59;  table  of  81,  138-140;  through  6,  21-33",  for  7, 
35-36",  for  8,  36-37,  61",  for  9,  54-55",  for  10,  58-59; 
for  7 to  10,  61-62",  for  11,  92-93;  for  11  to  18,  90-91; 
for  12,  103-105; /or  13,  114-115; /or  14,  114-115; 
for  15,  128-129; /or  16,  17,  18,  134-135;  with  zero  as 
addend,  119-120 

famines  (higher-decade  facts),  84-87,  156-159 
helpers  in,  30-31,  33,  58-59,  76-78,  90-91,  94-95,  138- 
140,  153-155,  280 

horizontal:  2 addends,  29-33;  3 addends,  62-64 
hkeness  in,  32,  40,  65,  70-71,  96,  138 
meaning(s)  in,  29-30,  32,  34-35,  153-155,  162-163, 
193-194,  209-210 

of  money  numbers,  38,  62-63,  78-79,  160-161,  191-194, 
237,  238 

order  of  addends  in,  66-67 

readiness  for,  27-31,  62-63,  76-78,  90-91,  121-123, 
153-155 

relationship(s):  among  addition  facts,  138-140-;  to  multi- 
plication, 226-231,  239,  249-250;  to  subtraction,  52-53, 
61-62,  133,  138-140 

sign  for,  30-31,  103-105  % 

ten,  maWng  a,  in,  90-91,  96 

zero  in,  119-120,  121-123,  138-140,  144-145,  202-203 
See  also  Generahzations,  Pictures,  Practice,  Problems, 
Problem-solving,  Remedial  work,  and  Tests 
Answers 

checking,  see  Checking 

not  on  reproduced  pages,  but  on  Manual  pages,  5 

writing,  on  folded  paper,  41 

See  also  Product,  Quotient,  Remainder,  Sum 

Bibliography 

professional  books  and  pamphlets,  346 
reference  materials,  346-347 
source  guides,  347 
Bundle-picture(s) 

(for  10),  76-81,  246-24/ 

(for  100),  199-201 

Calendar,  172,  300 


Carrying 

in  addition,  153-155,  166-167,  191-194,  202-203,  204- 
206,  209-210,  238 

in  multiphcation,  256-258,  262-265,  266-267 
Change,  making,  236 
See  also  Coins 
Chart 

chapter  tests  record,  71 
inventory  test  record,  323 
Checking  answers  in 

addition,  117-118,  121-123,  166-167,  193-194,  202-203 
division,  268-271,  278-279,  281,  296-297,  313-315 
multiphcation,  239,  246-247,  262-263,  266-267 
subtraction,  133,  181-182,  212-213 
See  also  “errors”  under  each  process  entry 
Circle,  163-164,  244-245 
Clock(s),  102-103,  195-196 
Coins,  38,  78-81,  136-137,  236 
Comparison 

indefinite,  38-39,  42-43,  44 
See  Subtraction,  ideas 

Counting,  42-43,  44,  80-81,  120-121,  195-196,  226-227 
Cup,  259 

Day(s),  102-103,  172,  300 

Devices,  41,  56-57,  58-59,  76-78,  113-114,  183-184 
commercial,  344 
by  title: 

abacus,  331-332 

adjustable  thermometer,  332-333 
bead  board,  333 
bead  fine,  333-334 
calculating  blocks,  334 
domino  cards,  33,  334 
dot  cards,  28 
fact  cards,  36 
flannel  board,  334 
fractional  parts,  334-335 
n-stand,  335 
number  strips,  335 
peg  board,  80,  335 
pocket  chart,  multiphcation,  336 
pocket  chart,  standard,  335-336 
reckoner,  336-337 
sectioned  rules,  337 
twenty  stick,  337 
Difference,  116-117,  140-142 
Division 

Recking,  278-279,  281,  296-297,  313-315 
development  of  process:  quotient  1,  306-307;  D.  of  tens, 
310-311;  2 -place  dividend,  1 -place  quotient,  310-311; 
2-place  dividend,  2-place  quotient,  310-315;  3-place 
dividend,  2-place  quotient,  313-316 
differentiating  from:  multiplication,  289-291,  294^295, 
308-309;  subtraction,  276 
errors,  finding,  in,  278-279 
estimating  quotient  in,  315-316 

facts:  involving  2,  272-274;  involving  3,  277-279;  involv- 
ing 4,  290-294,  297-299;  pairs  of,  274;  readiness  for, 
270-271;  reading,  274-275;  writing,  268-270,  272-273, 
274-275 
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Division  (continued) 
helpers  in,  268-271,  272,  276,  281 

ideas  of:  fractional-part  D.,  302-306,  307-308;  measure- 
ment, 268-270,  307-308 
likeness  in,  270-271 

nieaning(s)  in,  268-270,  302-306,  307-308 
of  money  numbers,  313-315 
readiness  for,  268-271,  301-302 

relationship(s)  with:  multiplication,  289-290;  subtraction, 
268-271,  276,  278-280 
zero  in,  310-311 

See  also  Generalizations,  Pictures,  Practice,  Problems, 
Problem-solving,  Remedial  work.  Review,  Tests,  and 
Vocabulary 
Dozen,  193-194 
Drill,  see  Practice 

“Equals”  sign  (=),  30-31 
Equipment 
meastires,  342 
miscellaneous,  342 
number  box,  341 
quantity  objects,  341 
Estimating 

answers,  180-181,  315-316 

measurements,  56-57,  113-114,  152-153,  183-185 

Facts 

teaching  of,  10-11 
See  also  subject  entries 
Foot 

“arm,”  in  estimating,  113-114,  170 
Unear,  in  measuring,  103-105,  113-114,  170,  183-184 
Fraction(s) 

denominator  in,  244-245 
of  a group,  301^306 

meaning  of,  163-164,  19_6-197,  244-245,  301-302 
in  measurement  (i,  i),  170 
of  an  object,  163-164,  301-302 
relative  sizes  of  unit,  244-245  - 
on  a ruler,  170  — 

GaUon,  259 
Games 

commercial,  345 
by  title: 

bean  bag,  340-341 
clover,  338-339 
double  draw,  338 
fetch-a-fish,  339 
guessing  game,  89 
mads,  340 
old  hat,  337 
over  orange,  338 
playing  store,  38,  100 
ring  toss,  341 
single  search,  337-338 
yay,  339-340 
zooks,  339 
GeneraUzations 

addition,  29-30,  32,  34-35,  38-40,  55-56,  58-59,  64, 
66-67,  85-87,  90-91,  96,  114-115,  117-118,  119-120, 
121-123,  124r-125,  138,  153-155,  158-159,  193-194, 
202-203,  204^206,  209-210 


checking  answers,  121-123,  133,  281,  313-315 
division,  268-271,  274,  276,  281,  289-290,  302-304, 
306-309,  310-311,  313-316 
fractions,  244-245,  301-302. 

groups,  27-28,  29-30,  40,  51,  96,  138,  268-270,  270-271, 
302-304,  307-308 

multipUcation,  228-229,  230-231,  234,  243-244,  246-247, 
256-258,  260-261,  262-263,  266-267,  281,  315-316 
number  facts,  48,  52-53,  114-115,  138,  289-290 
numbers,  27-28,  76-81,  96,  114-115,  125-126,  130,  163- 
164,  199-201,  301-302 

subtraction,  46-47,  48-51,  55-56,  58-59,  60-61,  64, 
78-80,  88-89,  96,  116-117,  124-125,  130-133,  140-142, 
175-176,  177-178,  180-181,  212-213,  214-215,  216-217 
teaching  of,  10 

tens,  76-81,  90-91,  114-115,  121-123 
zero,  130,  262-263 
Geometric  figures,  163-164,  244-245 
Group(s) 

in  adcUtion,  29-31,  138 
in  division,  268-271,  301-306,  307-308 
like-names  for,  96 
meaning  of,  29-31,  138 
in  multipUcation,  226-227,  228-229,  230-231 
numbers  as  names  for,  125-126 
in  subtraction,  46-47,  51,  140-142 
Grouping  and  regrouping,  76-81,  82-83,  90-91,  97-98, 
114-115,  121-123,  128-129,  130-133,  138-142,  153- 
155,  166-167,  175-177,  181-182,  202-203,  204-206, 
209-210,  '212-215,  216-218,  219,  226-234,  239-241, 
246-249,  256-258,  260-263,  266-267,  268-275,  277- 
280,  289-295,  297-299,  302-306,  307-308,  310-313 

Helpers,  see  Bundle-pictures,  Devices,  GeneraUzations, 
Number  facts.  Pictures,  Problem-solving,  Ruler,  Study 
cards,  and  Whole  story 
Hour,  102-103,  195-196 
Hundreds,  120-121,  199-201 

Ideas,  number,  see  subject  entries 
Inch 

“finger,”  in  estimating,  56-57,  170 
linear,  in  measuring,  56-57,  103-105,  170 
Individual  differences,  see  Devices,  Practice,  extra,  and 
Tests  (also  each  Lesson  Plan  in  Manual) 

Individualized  instruction 
provisions  for,  5,  19 

See  each  teaching  lesson  under  Differentiations  and  Ex- 
tensions 
Interests 

airplanes,  27-28,  209-210,  240-241,  265 
animals,  60-61,  85-87,  95,  96,  117-118,  125-126,  230-231,  ' 
241-242,  243-244,  304-306 
birds,  60-61 

buying,  38,  48-50,  64,  96,  98-99,  106,  127,  135,  178-181,  ' 
236,  246-247,  249-250,  279-280,  282-283,  292-295, 
317-318 

camping,  121-123 

circus,  88-89,  92-93,  96,  191-192,  241-242 
cooking,  88-89,  207-208 
dolls,  36-37,  48-50 

fishing,  78-80,  116-117,  144-145,  302-304 
games,  40,  88-89,  96,  124-125,  162-163,  204r-206,  262- 
263,  282-283 


350 


[interests  (continued) 

' gardening,  204^206,  226-227,  270-271,  294-295 
I money,  78-79, 87-88, 128-129, 136-137, 193-194,  198, 236 
, movies,  166-167 
\ painting,  130-133,  145-147,  232 

parties,  picnics,  30-31,  48-50,  68-69,  153-155,  162-163, 
' 185-186,  196-197,  207-208,  234,  249-250,  304-306, 

i 313-315 

' pets,  29-30,  34-35,  48-50,  60-61,  78-80,  84-85,  87-89, 
1 204-206 

I playing,  55-56,  60-61,80-81,  108-109,  117-118,  152-153, 
, 160,  174,  226-227,  248-249,  282-283 

t reading,  40,  204-206,  282-283,  315-316 
„ saving,  193-194,  207-208,  239,  249-250,  250-251 
I school,  27-28,  51,  97-98,  113-114,  124-125,  140-142, 
f 145-147, 160-161, 162-163, 180-182, 194-195, 212-213, 

i 216-217,  228-229,  289-290,  312-313,  316 

selling,  82-83 

[ stamps,  162-163,  175-176,  21.0,  220-221,  270-271 
I swimming,  124-125 
j toys,  64,  88-89,  135,  180-181,  249-250 
• travel,  130-133,  209-210,  219,  250-251,  265 
] working  and  earning,  92-93,  95,  114-115,  162-163,  198, 
j 255-256,  292-294 

jjLikeness 

in  addition,  32,  40,  65,  70-71,  96,  138 
in  division,  270-271 
in  multiplication,  226-227,  230-231 
in  subtraction,  46-47,  48-50,  51,  70-71,  96 
ijLine(s) 

'l  drawing,  170,  244-245 
J of  a fraction,  244-245 
i]  as  helper,  103-105 
\i  measuring,  56-57 

I number,  58-59,  103-105,  117-118,  170,  243-244,  268 
Manual 

1 helps  for  teachers  in,  4-5 
I organization  of,  3-4 
use  of,  5 
iVIeaning(s) 

! concept  of  arithmetic  basic  to  this  series,  6-7,  9-10 
j relationsliips,  10-11 
'I  “strands  of,”  11-12 
See  also  subject  entries 
deasure(s) 

counting  (dozen),  193-194 
I hnear,  56-57,  113-114,  170,  183-184 
liquid,  259 

i readiness  for,  56-57,  113-114,  152-153,  183-184 
j reference,  26;  lengthy  56-57,  113-114,  170,  183-184; 
weighty  152-153 

time:  calendar,  172,  300;  clock,  102-103,  195-196 
I weight,  152-153 
,^le(s),  183-184 
^nute(s),  102-103,  195-196 
|Aonth(s),  172,  300 
Uuitiplication 

i carrying  in,  256-258,  262-265,  266-267 
i as  check  in  division,  281,  296-297,  313-315 
: checking,  239,  246-247,  262-263,  266-267 
: development  of  process  with  1 -place  multiplier:  2-place 
I multiplicand  (no  carrying),  246-249,  (carrying),  256-258 ; 


3-place  multiplicand  (no  carrying),  260-261,  (carrying), 
262-263,  266-267 

differentiated  from:  addition,  249-250;  division,  289-291, 
294-295,  308-309 

errors,  finding,  in,  246-247,  256-258,  260-261,  292-294 
estimating  product  in,  315-316 

facts: /or  1,  243-244;/or  2's  and  2,  230-234;  for  3’s  and  3, 

239- 242;  for  4's  and  4,  290-294;  pairs  of,  232-233, 

240- 241,  292-294 

helpers  in,  226-229,  232-233,  246-247 
likeness  in,  226-227,  230-231 
of  money  numbers,  239,  264-265,  292-294 
order  of  factors  in,  262-263 
readiness  for,  226-231,  239,  246-247,  289-290 
relationship(s):  zoith  addition,  226-231,  239;  zioith  division, 
289-290 

zero  in,  262-263,  264-265 

See  also  Generalizations,  Pictures,  Practice,  Problems, 
Problem-solving,  Remedial  work,  and  Tests 

Number(s) 

bundle: /or  10,  76-78;  for  100,  199-201 
chart,  42-43 
corner,  28 

facts  and  famihcs,  see  Addition,  Division,  Multiplication, 
and  Subtraction 

fraction  as,  defined,  163-164,  301-302 
line,  58-59,  103-105,  117-118,  170,  243-244,  268 
meaning(s):  1 -place  numbers,  42-43;  2-place  numbers, 
42-43,  76-79,  80-81,  121-123,  256-258;  3-place  num- 
bers, 120-121,  199-201,  209-210,  212-213,  266-267; 
group,  27-28;  hundreds,  199-201;  ones,  76-80;  series, 
42-44;  tens,  76-78,  80-81 
money,  see  entries  for  processes 

n representing,  52-53,  58-59,  61-62, 92r-93,  101.  103-105, 
114-115,  126,  128-129,  130-133,  134-135,  137, 
158-159,  170-171,  172-173,  207-208,  280 
name(s),  42-43,  125-126 
need  for,  45  ^ 
ordinal,  125-126 
place(s),  42-43,  80-81,  199-203 
reading,  42-43,  120-121,  136-137,  199-201 
Roman,  288-289 
series  idea  in,  44 

sizes  of,  compared,  42-44,  244-245 
system,  see  Number  meanings 
table,  28 
teen,  76-79 

whole,  defined,  163-164 

writing,  42-43,  76-78,  80-81,  136-137,  199-201,  288-289 

Ones,  76-80 
Oral  work 

provisions  for,  in  Manual,  17 
See  also  Practice 
Order 

of  addends,  66-67 

of  factors  in  multiplication,  262-263 
meaning  of,  54-55,  80-81 
ordinals  showing,  125-126 
Ordinal(s),  125-126 
Ounce(s),  152-153 
Outcomes,  summarized  by  chapter: 

Chapter  1,  23 
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Outcomes  (continued) 

Chapter  2,  73 
Chapter  3,  111 
Chapter  4,  149 
Chapter  5,  189 
Chapter  6,  223 
Chapter  7,  253 
Chapter  8,  285 

Pictures  illustrating 

addition,  27-32,  35-38,  54-56,  58-59,  62-63,  64,  65, 
66-67,  78-80,  82-83,  84-87,  92-93,  96,  103-106, 
117-118,  119-120,  121-123,  124-125,  135,  144-147, 
153-155,  157-158,  160-161,  162-163,  166-167,  169, 
174,  191-192,  193-194,  198,  202-203,  204-206,  208- 
210 

division,  268-274,  276,  279-280,  289-291,  307-308, 
316 

miscellaneous  topics,  125-126,  127,  136-137,  145-147, 
152-153,  193-194,  196-197,  220-221,  236,  250-251, 
255-256,  259,  265,  282-283,  292-294,  309,  317-318 
muitipUcation,  226-227,  228-229,  232,  234,  239,  240-244, 
246-250,  260-261,  262-267,  288-289,  290-291 
subtraction,  46-47,  48-50,  51,  55-56,  60-61,  64,  88-89, 
95,  96,  97-98,  100,  105-106,  108-109,  116-117, 
124-125,  130-133,  135,  140-142,  145-147,  169,  174, 
178-182 

Pictures,  bundle,  dot,  or  line  diagrams  for 

addition,  30-31,  33-35,  36-37,  52-53,  76-78,  82-83, 
90-91,  114-115,  121-123,  128-129,  134-135,  153-155 
division,  244-245,  272,  277-278,  296-299,  302-306, 
307-308,  310-311,  312-313 

miscellaneous,  76-78,  80-81,  136-137,  143,  163-164, 
170,  172,  196-197,  199-201,  282-283,  294-295 
multiplication,  228-229,  246-247,  248-249,  292-294 
subtraction,  47-48,  52-53,  78-80,  97-98,  114-115, 
128-129,  130-133,  134-135,  175-176 
Pint,  259 
Place(s) 

names  of,  80-81,  199-201 
numbers  classified  by,  42-43,  80-81,  199-201 
Pound(s),  152-153 

Practice  (Italics  indicate  some  or  all  oral) 

addition,  29-32,  33,  35-37,  38-39, 41,  62-64,65,  66-67, 
76-78,  82-83,  84-87,  90-91,  94-95,  96,  117-118, 
119-120,  121-123,  126,  127,  128-129,  138-140, 

144-145,  153-155,  156-159,  160-161,  162-163, 

166-169,  184-185,  191-192,  193-194,  202-203, 

204-206,  207-208,  209-210,  228-229,  238,  246-247 
addition  and  subtraction,  52-53,  54-55,  58-59,  61-62, 
78-80,  87-88,  92-93,  101,  103-105,  108-109, 
114-115, 128-129, 130-132, 134-135, 137, 158-159, 
164-165,  170-171,  184-185,  198-199,  202-203,  220- 
221,  234-235,  237,  243-244,  246-247,  250-251 
addition,  subtraction,  multiplication,  256-258,  267, 

274-275,  279-280,  282-283,  301 
addition,  subtraction,  multiplication,  division,  277-278, 
316 

counting,  42-44,  80-81,  120-121,  195-196,  226-227 
division,  268-271,  272-273,  274-275,  277-279,  280, 
281,  296-297,  297-299,  304r-306,  310-311,  313-315 
extra 

use  of,  18-19 

with  answers  (see  top  of  next  column) 


SETS 

PAGE 

SETS 

PAGE 

1,  2 

63 

42 

203 

3,4 

64 

43 

206 

5 

67 

44,  45 

210 

6,  7,  8 

69 

46,  47 

213 

9,  10,  11,  12 

86,  87 

48,  49 

215 

13,  14 

100 

50,  51 

217 

15 

106 

52 

233 

16 

107 

53 

218 

17 

118 

54 

242 

18 

120 

55,  56 

219 

19,  20 

123 

57,  58 

238 

21 

130 

59,  60 

249 

22,  23 

133 

61,  62 

258 

24 

135 

63 

265 

25,  26 

145 

64 

263 

27,  28 

158 

65 

275 

29 

161 

66 

280 

30 

164 

67 

294 

31,  32 

169 

68 

267 

33,  34 

180 

69 

299 

35,  36 

182 

70 

306 

37,  38 

185 

71 

314 

39 

192 

72,  73 

315 

40,41 

194 

fractions,  163-164,  170,  196-197,  244-245,  302-306 
multiplication,  228,  230-233,  234-235,  239-242,  243- 
244,  246-247,  248-249,  256-258,  260-261,  262- 
263,  264-265,  266-267,  292-294 
multiplication  and  division,  290-291,  301,  315-316,  317 
number  meanings,  42-43,  44,  45,  76-78,  80-81,  120- 
123,  199-201,  244-245,  288-289 
subtraction,  47-50,  78-80,  88-89,  97-98,  98-99,  100, 
116-117,  126,  130-133,  140-142,  160,  170-171,  172- 
174,  177-180,  181-182,  184-185,  207-208,  209-210, 
212-213,  214-218,  219,  246-247,  268-270 
Problems  [Italics  indicate  some  or  all  oral;  ( ) indicate  mak- 
ing original  problems] 

addition,  27-28,  29-30.  32,  34-35,  36-37,  38,  40,  62-63, 
65,  82-83,  84-85,  (105-106),  156-157,  228-229 
addition  and  multiplication,  228-229,  249-250 
addition  and  subtraction,  55-56,  64,  78-80,  (87-88),  92- 
93,  96,  106,  114-115,  117-118,  (124-125),  (127),  128- 
129,  135,  (140-142),  160,  162-163,  (169),  174,  193- 
194,  196-197,  198,  (207-208),  (210),  236 
addition,  subtraction,  multiplication,  255-256,  265 
addition,  subtraction,  multiplication,  division,  294-295, 
308-309 

counting,  236,  302-304 

division,  268-271,  272-273,  274,  277-278,  279-280, 
296-299,  (304-306),  307-308,  (316) 
division  and  multiplication,  308-309,  315-316 
division  and  subtraction,  276,  308-309 
fractions,  196-197,  244-245,  301-304 
measures,  56-57,  113-114,  152-153,  170,  183-184, 
193—194  259 

multiplication,  226-227,  228-229,  234,  239,  241-242, 
243-244,  262-263,  292-294 

subtraction,  46-47,  48-50,  51,  60-61,  78-80,  (88-89), 
95,  98-99,  116-118,  (145-147),  180-181,  (204-206), 
236 

subtraction,  multiphcation,  division,  308-309 
Xime,  172, 195-196 
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Problem-solving 

analyzing  the  situation,  48-50, 88-89, 95, 174, 198, 210, 317 
data  missing,  194-195 
development  of  ability  in,  12-13 

differentiating  processes:  addition  and  multiplication^  249- 
250;  addition  and  subtraction,  55-56,  64,  78-80,  106, 
124-125,  140-142,  162-163,  174,  198,  210;  addition, 
subtraction,  and  multiplication,  265;  addition,  subtrac- 
tion, multiplication,  and  division,  255-256,  309 ; division 
and  multiplication,  308-309,  315-316;  division  and  sub- 
traction, 255-256,  276,  279-280,  309 ; division,  multipli- 
cation, and  subtraction,  308-309 
estimating  answers,  180-181,  315-316 
finding  groups  of  like-things,  96 
impossible  situations,  196-197,  317 
language  clues  to  process,  48-50,  60-61,  88-89,  95,  162- 
163,  204-206 

making  problems:  from  given  data,  87-89,  127,  145-147, 
304-306;  from  pictures,  105-106,  124-125;  from  situa- 
tions, 127,  140-142,  204-206,  265,  316;  by  supplying 
missing  data,  194-195 
pictures,  using,  see  Pictures 
problems  without  nximbers,  210 
question  missing,  127,  140-142,  169,  204-206 
re-telling  the  story,  207-208 
Product,  228-229 

Quart(s),  259 
Quotient,  272-273 

Readiness,  see  subject  entries 
Rectangle,  163-164 
Reference  measures,  see  Measure 
Relationships,  see  subject  entries 
Remainder,  50,  130,  140-142,  180-181 
Remedial  work 

addition  and  subtraction,  68-69,  70-71,  78-80,  108-109, 
145-147,  185-186,  198,  220-221 
addition  and  multiplication,  250-251 
division,  274-275 

division  and  multiplication,  282-283,  317-318 
multiplication,  250-251 
problem-solving,  198,  250-251 
study  cards  for,  58-59 
See  also  Practice 

Review,  see  Practice  and  Remedial  work 

Roman  numerals,  288-289 

Ruler,  56-59,  103-105,  113-114,  170 

Square,  163-164,  244-245 

Study  cards,  58-59,  68-69,  144-145 

Subtraction 

borrowing  (changing)  in,  175-176,  181-182,  212-219 
checking,  133,  181-182,  212-213 

development  of  process:  1-place  number  from  2-place, 
97-100,  175-176;  2-place  from  2-place,  130-133,  181- 
182;  2-place  from  3-place,  219;  3-place  from  3-place, 

212-219 

differentiated  from:  addition,  55-56,  64,  124-125,  198, 
210;  division,  276 

in  division,  268-271,  272-273,  278-279,  281 
by  endings,  see  Subtraction  families 
facts:  for  2 to  6,  46-47,  48-50;  for  7,  48-50,  52-53;  for 
3 to  7,  50;  for  8,  52-53;  for  9,  54-55;  for  10,  58-59; 


for  7 to  10,  61-62;  for  11,  92-93;  for  12,  103-105;  for 
13,  114-115;  for  14,  114-115;for  15,  128-129;  for  16, 
17,  18,  134-135;  for  teen  numbers,  78-80;  defined,  140- 
142;  doubles,  52-53,  54-55,  140-142;  pairs  of,  48-50; 
study  cards  for,  58-59,  68-69,  144-145;  table  of  the, 
140-142;  zero,  130 
families,  98-100,  177-180 
generalizations  on,  see  Generalizations 
helpers  in,  54-55,  58-59,  130-132,  140-142,  279-280 
ideas:  comparison  {difference,  more,  less),  116-117,  124-125, 
140-142,  162-163,  181-182,  212-213;  remainder  {take- 
away, number-gone,  number-left),  46-47,  48-50,  51,  60- 
61,  124-125,  140-142,  162-163,  178-181,  212-213, 
214-215;  other  part,  54-55,  88-89,  124-125,  140-142 
likeness  in,  46-47,  48-50,  51,  70-71,  96,  140-142 
meaning(s)  of,  46-47,  48-50,  88-89,  130-133,  162-163, 
175-182,  212-213 

of  money  numbers,  48-50,  78-80,  237,  238,  274-275 
readiness  for,  46-47,  88-89,  97-98,  130-132,  175-178, 
181-182,  212-213 

relationship(s)  with:  addition,  52-53,  61-62,  133,  138- 
140;  division,  268-271,  278-280 
sign  for,  47,  103-105 
zero  in,  130-132,  180-181,  217,  219 
See  also  Generalizations,  Pictures,  Practice,  Problems, 
Problem-solving,  and  Tests 
Sum,  defined,  38-39,  66-67 

Teen  number,  defined,  76-78 
Ten(s) 

bundle-picture  for,  76-81,  246-247 
place,  in  numbers,  80-81 
Tests,  classified  by  title 

computation,  70-71,  108-109,  145-147,  185-186,  220- 
221,  250-251,  282-283,  317-318;  alternate  chapter, 
325-326 

diagnostic,  70-71,  108-109,  145-147,  185-186,  220-221, 
250-251,  282-283,  317-318 

information  and  meaning,  70-71,  108-109,  145-147, 
185-186,  220-221,  250-251,  282-283,  317-318 
pre-teaching  inventory.  Chapters  1 and  2,  321-324 
problem(s),  68-69,  108-109,  145-147,  185-186,  220-221, 
250-251,  282-283, 317-318 

progress,  41,  55-56,  62-63,  68-69,  87-88,  105-106,  107, 
119-120,  137,  143,  144-145,  164,  172-174,  183-184, 
194-195,  204,  211,  219,  237,  243-244,  267,  268,  282- 
283,  297-299,  300,  306-307 
term,  327-330 
Tests 

evaluation,  18 

per  cent  tables  by  chapter:  Chapter  1,11;  Chapter  2,  109; 
Chapter  3,  147;  Chapter  4,  186;  Chapter  5,  221;  Chap- 
ter 6,  251;  Chapter  7,  283;  Chapter  5,  318 
record  card  for  chapter,  71 
Time 

by  the  calendar,  172,  300 
by  the  clock,  102-103,  195-196 
Topics,  principal,  for  Grade  3,  7-8 

Visual  aids 
charts,  344 
films,  342-343 
filmstrips,  343-344 
flash  cards,  344 
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Vocabulary  Year(s),  300 

controlled  list,  348 

use  in  Manual,  16  Zero(s) 

in  addition,  119-120,  121-123,  138-140,  144-145,202-203 
Week(s),  172,  300  in  division,  310-311 

Whole  story,  defined,  52-53,  289-290  meaning  of,  42-43,  76-78,  199-201 

in  multiplication,  262-263,  264-265 

Yard,  yardstick,  183-184  in  subtraction,  130-133,  180-181,  217-218,  219 


PRINTED  IN  THE  UNITED  STATES  OF  AMERICA 


354 


QA  lOB  B98  A GR-3  TCH-ED- 
BUSHELL  GUY  T GUY  THOMAS 
1891- 

ARITHhETlC  WE  NEED 

NL  40803870  CURR  HIST 


liiiliiii 


-000031081870- 

1 

DATE  DUE  SLIP 

1 

i 

1 

! 

F255 

0 

/ 


t 


